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(54) Modular operating mechanism for coverings for architectural openings 



(57) A blind (10) including a head rail (12), and a 
plurality of slats (14) suspended from the head rail (12) 
by means of tilt cables (18) and the associated cross 
cords which together comprise the ladder tapes (22). 
Two lift cords (16) extend through holes (17) in the slats 
(14) and are fastened at the bottom of the bottom slat 
(or bottom rail)(14A), which is heavier than the other 
slats (14), as is well known in the art. Inside the head 
rail (12) are a coaxial coil spring motor module (20), a 
transmission module (30), two lift and tilt modules (40), 
a tilt mechanism module (50), and a tilt only modu le (60). 



There are several ways the slats (1 4) may be tilted. This 
tilt mechanism module (50) pulls on one side or the other 
of the ladder tapes (22) to rotate the slats (14), as will' 
be described later. Also housed in the head rail (12) are 
a tilt rod (24), and a lift rod (26). The tilt only station (60) 
provides additional support for the slats (14) so they will 
not sag. A lift and tilt module (40) could be used instead 
of the tilt only station (60) requiring additional force from 
the coil spring motor module (20) to overcome the ad- 
ditional system inertia of the lift and tilt module (40) as 
compared to that of the tilt only station (60). 
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Description 

[0001] The present invention relates to a modular op- 
erating mechanism for opening and closing Venetian 
blinds, pleated shades, and other blinds and shades. 
While the embodiments shown herein are of horizontal 
blinds, the transport system may also be used on verti- 
cal blinds. 

[0002] In order to proceed, it is necessary to explain 
the operation of a blind operating or transport system 
and to define some of the terms used. Typically, a blind 
transport system will have a top head rail which both 
supports the blind and hides the mechanisms used to 
raise and lower or open and close the blind. The raising 
and lowering is done by a lift cord attached to the bottom 
rail (or bottom slat). Thus, when raising a blind, at first 
only the bottom rail is being raised and the amount of 
force required is small. As the bottom railis raised fur- 
ther, more of the slats are stacked on top of the bottom 
rail and thus progressively more force is required to con- 
tinue to raise the blind. The largest amount of force will 
be required at the very top when literally the entire blind 
is being raised. By the same token, the greatest amount 
of force will be required to keep the blinds in this fully 
raised position, as one is fighting against the weight of 
the entire blind. 

[0003] In contrast, when the blind is fully lowered, only 
the bottom rail is supported by the lift cord. The rest of 
the weight of the blind is supported by the ladder tape 
which has tilt cables running to, and supported by, the 
head rail. Since the weight of all slats not resting on the 
bottom rail is supported by the head rail (via the ladder 
tapes), this weight need not be overcome when raising 
the blind. Only the weight of the bottom rail, and the 
weight of each successive slat as it comes in contact 
with the bottom rail as the blind is raised, need to be 
overcome. 

[0004] In essence, the lift cord and the ladder tapes 
exchange loads as the blind is raised and lowered. The 
ladder tapes do practically all of the supporting when the 
blind is down. As the blind is raised, the weight is shifted 
from the ladder tapes onto the lift cords as each succes- 
sive slat is picked up by the rising bottom rail and thus 
is no longer supported by the ladder tapes. The impli- 
cation is that the least amount of force is required to start 
raising a fully lowered blind, and also the least amount 
of force is required to keep the blind in this lowered po- 
sition. Progressively larger force is required to lift and to 
maintain the position of the blind as the blind is raised 
until a maximum amount of force is reached at the top- 
most position, where the blind is fully raised. 
[0005] The force required to raise the blind varies di- 
rectly and approximately linearly with the raising of the 
blind, increasing from a minimum when the blind is fully 
lowered to a maximum when the blind is fully raised. 
This same force also varies directly and approximately 
linearly with the size and weight of the window covering. 
[0006] The basic concept for a blind transport system 



is described in U.S. Patent 1 3,251 , "Bixler", issued July 
17, 1855, which is hereby incorporated by reference. 
However, the coiled spring motor used by Bixler is not 
a constant force motor. As the blind is pulled down, the 

s spring is coiled tighter. Thus, the spring provides the 
strongest force when the blind is down, which is when 
the least force is required to assist in lifting the blind. 
[0007] Other relevant blind transport systems provide 
a spring that gets stronger as the blind is lowered and 

10 weaker as the blind is raised, exactly the opposite of the 
desired effect. These systems may use a ratchet mech- 
anism or brake to compensate for this shortcoming. 
[0008] As the blind is lowered, its weight and the force 
of gravity are used to wind up the spring so that the un- 

15 winding of the spring may assist in the raising of the 
blind. In order to accomplish this raising of the blind, 
there is generally some type of mechanism to wind up 
the lift cord onto a shaft or spool. Preferably this mech- 
anism will pull the lift cord vertically, with no horizontal 

20 component to upset the symmetry and functionality of 
the ladder tapes. 

[0009] Many lift cord winding mechanisms have been 
used in the prior art. Typically they displace the wind-up 
spool axial ly as the lift cord is wound up, requiring a com- 

2S plicated mechanism, or they have problems with over 
wrapping and tangling of the cord. In order to prevent 
this over wrapping or tangling, some mechanisms guide 
the incoming coils of the lift cord axially along the spool 
using either a shoulder on the spool or a finger or kicker 

30 in close proximity to the surface of the spool. In the prior 
art, the kicker is located at the bottom of the spool, just 
before the point where the new lift cord enters. The 
weight of the blind pulls the spool downwardly, causing 
it to sag, and this can cause the gap between the kicker 

35 and the spool to be reduced to the point that there is 
interference between the spool and the kicker, creating 
friction. 

[0010] As may be appreciated from the prior art, the 
purpose of the spring motors is primarily to assist in rais- 

^o ing the blind. Thus, a mechanism must be found to trans- 
fer and control the force from the spring motor to the lift 
cords, and to do so such that all the cords are lifted the 
same amount simultaneously (so the blind is raised 
evenly), and such that the cords are pulled only vertically 

45 with no horizontal component. 

[0011] A complete blind transport system must also 
include mechanisms to accomplish other tasks. Primary 
among these other tasks is the ability to open or close 
the blind via tilting of the individual slats. This is typically 

so accomplished with ladder tapes (and/or tilt cables) 
which run along the front and back of the stack of blinds. 
The lift cords, in contrast to the tilt cables) typically run 
through slits in the middle of the slats and are only con- 
nected to the bottom rail. 

ss [001 2] When the blind is closed on a standard window 
shade, the slits through which the lift cords run become 
quite visible and allow light to pass through the blinds. 
It is desirable, for aesthetic reasons, to have a window 
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covering product where there are no slits visible such 
that, when the blind is closed, there is no light passing 
through the blind. This is referred to as a "de-lighted" 
product and is a desirable product or feature. 
[0013] The prior art shows that blind transport sys- s 
terns have traditionally been custom-designed and cus- 
tom-built around the needs of a particular window cov- 
ering. Each element in the transport system must be 
carefully fabricated and modified as required for it to 
meets its function as well as its physical placement with- 10 
in the system. All the different elements must be care- 
fully mounted and placed so they will co-operate with 
each other and this is done at the expense of much time. 
Furthermore, changing even one single characteristic of 
the blind (such as going from lightweight vinyl to heavy is 
wooden blinds, or simply increasing the width or the 
length of the window covering) necessitates going 
through the entire time consuming process of custom- 
izing the entire blind transport system. The nature of this 
process makes it expensive to truly customize a system 20 
in order to optimize its performance. 
[0014] The primary objective of the present invention 
is to provide a modular blind operating or transport sys- 
tem which overcomes the shortcomings of prior blind 
operating or transport systems. Rather than having to 2s 
design a completely new system for each size and 
weight of blind, the designs of the present invention pro- 
vide a system comprised of individual modules which 
are readily interconnected to satisfy the requirements of 
a multitude of different blind systems, it also includes 30 
the individual modules which make the overall system 
possible. 

[0015] According to the present invention, there is 
provided an operating mechanism as defined in ap- 
pended claim 1 . 35 
[0016] Accordingly, modularity is an important feature 
of the present invention. The individual modules in the 
present invention are contained in housings which make 
each element an independent and self contained mod- 
ule. Each module is easily and readily installed, mount- 40 
ed, replaced, removed, and interconnected within the 
blind transport system with an absolute minimum of time 
and expense. Each housing provides the mounting 
mechanism for its module onto the blind transport sys- 
tem, and removal of the housing also removes all the 
individual components which make up the module, leav- 
ing the balance of the blind transport system essentially 
unaffected except perhaps for the need to use a longer 
or shorter connecting rod. 

[0017] Likewise, interchangeability is another impor- so 
tant feature of the present invention. Individual modules 
may be removed and replaced with other modules which 
fit in the same location and have the same method of 
interconnection and installation, but which have differ- 
ent performance characteristics. For instance, inter- ss 
changeable transmission modules may have different 
transmission ratios, or may even be a different type of 
transmission than the ones disclosed in this specifica- 
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tion such a gear-type transmission, or interchangeable 
power modules may have different strength coil springs 
or may even be other types of power modules such as 
low voltage electric motors or a manually driven cord 
drive. 

[0018] The present invention overcomes the problem 
of the high friction and the interference fit between the 
wind-up spool and the kicker which acts as a shoulder 
to displace the coils of the lift cord such that there is no 
over-wrap. This is accomplished by moving the location 
of the kicker such that it no longer is immediately below 
the wind-up spool but rather is located beside the wind- 
up spool. Thus, any vertical displacement of the wind- 
up spool due to the weight of the blind will not adversely 
affect the clearance between the spool and the kicker. 
[0019] A blind transport system in accordance with 
the present invention may have four functional groups, 
and each group may have a number of different modules 
to accomplish its function in different manners. The four 
groups are: 

1 - Power and power transmission group: may in- 
clude a head rail, a lift rod, a tilt rod, a coaxial motor, 
a transaxial motor, a low power electrical motor, a 
ratchet-type drive mechanism, variable force coil 
spring motors, a worm gear lift mechanism, a cord 
loop lift mechanism, a variable brake, an adjustable 
brake, a transmission, and the adapters to intercon- 
nect these modules. More than one of any of these 
modules may be present and any one or more of 
these modules may be absent in a power transmis- 
sion group for a particular blind. 

2- Lift and/or tilt stations group 

3- Tilt mechanisms group, which to a large extent is 
a specific subgroup of the power and power trans- 
mission group, but geared specifically at the tilting 
action of the blind. 

4- The rest of the blind, which is essentially anything 
hanging off of the head rail including slats, ladder 
tapes, bottom rail, handles, pleated fabrics, han- 
dles, etc. 

[0020] It is important to note that a particular blind 
transport system may include more than one of any of 
these groups, and it may also be that any one or more 
of these groups are absent in a particular blind transport 
system. For example, a pleated fabric shade system 
would have no need for a tilt mechanism. 
[0021] Most blinds made in accordance with the 
present invention include a head rail and a power trans- 
mission rod. This does not mean that the head rail and 
the power transmission rod are always identical. For in- 
stance, the power transmission rod may be longer or 
shorter depending on the application, and the head rail 
may also be longer or shorter or it may be wider or nar- 
rower also depending on the application. However, the 
head rail is not always necessary, and in some cases 
the lift spool itself serves as the power transmission rod. 
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Also, specific modules of this invention may be used in 
other applications without the presence of the head rail 
or of the power transmission rod. 
[0022] By properly sizing and designing the individual 
modules, they can be made to work together inter- 
changeably, permitting the development of a wide range 
of systems with a minimum number of different parts. 
For instance, a window covering may call for a certain 
size lightweight plastic blind including one coaxial coil 
spring motor, one transmission, and two lift stations. The 
same type of window covering but out of a much heavier 
wooden blind and for a much wider window may require 
two or more of the same coaxial coil springs motors con- 
nected in series, a similar transmission but with a differ- 
ent range, and several lift stations. 
[0023] By using a modular concept at the system lev- 
el, a relatively small number of modules can be arranged 
to achieve a very much larger number of combinations 
for an extremely wide range of applications. Further- 
more, the modular concept is incorporated not only at 
the system level with the design and use of modular 
components; it is also carried out at the module level 
such that individual modules share parts, in as much as 
possible, with other modules. Thus, for example, the 
same housing for a coaxial motor may be used for a 
number of different coil springs, or the same housing for 
a transmission may be used with different configurations 
of input and output shafts to achieve different transmis- 
sion ranges. Thus, again, a relatively small number of 
parts can be arranged to achieve a very much larger 
number of modules for an extremely wide range of ap- 
plications. 

[0024] The "de-lighted" product discussed earlier may 
be accomplished in the present invention by one of two 
possibilities: 

1- The lift cords pass through every slat but not 
through a slit in the center of each slat (as in the 
standard rout design), but through a smaller slit off- 
set, preferably toward the back of each slat, such 
that when the blind is closed, the overlap of each 
slat totally covers this slit on the adjacent slat. This 
works well especially for short blinds, lightweight 
blinds, and narrow blinds. 

2- Instead of having a single lift cord at each lift sta- 
tion passing through a slit (or rout hole) in the center 
of each slat, there are no slits in the slats and there 
are preferably but not necessarily two lift cords at 
every lift station, one in front and the other in rear 
of the slat (the same as the ladder tapes for tilting 
the slats). As is the case with lift cords for standard 
rout products, the lift cords for de-lighted products 
are not attached to any of the slats, only to the bot- 
tom rail. 

[0025] In some embodiments of the present invention, 
the coiled spring motor power unit provides sufficient 



force, in combination with the system inertia, to balance 
the weight of the blind so that, when a user touches the 
blind and urges it up or down, the blind easily moves in 
the direction it is urged and will then stop when the user 
5 stops urging it and will remain in that position. The spring 
motor preferably is a constant force motor, but the force 
required to balance the blind varies as the blind is moved 
up and down, with the greatest force required in the 
raised position and the least force required in the low- 
10 ered position. This is especially the case for the type of 
window covering product that bundles up as it is raised 
to the head rail such as a Venetian blind (as opposed to 
one that rolls up, such as a roller blind, which in fact 
exhibits an opposite relationship of force required rela- 
ys tive to blind position but which may also use the com- 
ponents of the present invention). For that reason, it is 
usually desirable to use a transmission, so that the prop- 
er amount of force is provided at all positions of the blind. 
[0026] The modular blind transport system, including 
20 any of the first three groups (power and power transmis- 
sion, lift and/or tilt stations, and the tilt mechanisms), is 
intended to work as a unit, often within the confines of 
a rail. This rail may be a head rail, a bottom rail, a moving 
rail, or an intermediate rail. For the purposes of this ap- 
25 plication only, we will use the term head rail with the un- 
derstanding that we mean any of the aforementioned 
rails. 

[0027] For heavier blinds, it can become difficult to fit 
all the components within the head rail, particularly the 

30 coil spring motor modules. Some solutions to that prob- 
lem are presented here. One solution is to use one or 
more transaxial motors instead of a coaxial motor. An- 
other solution is that a transmission cord has been dis- 
covered which can be made with a very small diameter 

35 and yet be strong enough to carry the load, which per- 
mits the shafts of the transmission to be short enough 
and strong enough to handle the. job while still fitting in 
the head rail. 

[0028] In an effort to logically and methodically cover 
40 the material of this invention, a typical first preferred em- 
bodiment of a complete modular blind transport system 
in accordance with this invention will be described in de- 
tail. Then, variations in particular modules will be de- 
scribed. Finally, having described these variations in 
45 particular modules, alternate preferred embodiments of 
complete blind transport systems using the various 
modules will be described. 

[0029] The present invention will be more clearly un- 
derstood from the following description, given by way of 
50 example only, with reference to the accompanying 
. drawings in which: 

Figure 1 is a partially broken away and partially ex- 
ploded view of a blind transport system made in ac- 
55 cordance with the present invention, including a co- 
axial coiled-spring motor, a transmission, lift sta- 
tions, a cord tifter assembly, and a tilt roll assembly, 
in a standard rout, horizontal Venetian blind; 
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Figure 2 is a partially broken away and partially ex- 
ploded view of a second embodiment of the inven- 
tion, similar to Figure 1 except this is for a de-lighted 
product; 

Figure 3 is a partially broken away and partially ex- 5 
ploded view of a third embodiment of the invention, 
similar to Figure 1 except this is for a blind transport 
system which eliminates the separate tilter assem- 
bly and accomplished the tilting action by raising or 
lowering the blind; w 
Figure 4 is a partially broken away and partially ex- 
ploded view of fourth embodiment of the invention, 
similar to Figure 3 except this is for a de-lighted 
product; 

Figure 5 is a partially broken away perspective view is 
of a fifth embodiment of the invention, similar to Fig- 
ure 1 except this utilizes twin-spool lift stations to 
accomplish a de-lighted product, and the drive mo- 
tor has been replaced with a ratchet-type drive 
mechanism in parallel with the transmission; 20 
Figure 6 is a partially broken away perspective view 
of a sixth embodiment of the invention, similar to 
Figure 5 except that the ratchet-type drive has been 
replaced with a rotated coaxial coiled-spring motor; 
Figure 7 is a partially broken away and partially ex- 2s 
ploded perspective view of a seventh embodiment 
of the invention, similar to Figure 1 except this is for 
a wider (two-inch wide) horizontal blind; 
Figure 8 is a partially broken away and partially ex- 
ploded view of an eighth embodiment of the inven- so 
tion, similar to Figure 1 except this is for a dual pleat- 
ed fabric product where there is no need for a tilting 
action; 

Figure 9 is a partially broken away and partially ex- 
ploded view of a ninth embodiment of the invention, 35 
similar to Figure 8 except this is for a single pleated 
fabric product; 

Figure 10 is a partially broken away and partially 
exploded view of a tenth embodiment of the inven- 
tion, similar to Figure 8 except this is for a pleated- 40 
shade product; 

Figure tt is a partially broken away and partially ex- 
ploded view of an eleventh embodiment of the in- 
vention, similar to Figure 3 except that the motor 
and the transmission have been replaced by an 45 
endless loop cord drive; 

Figure 12 is a partially broken away and partially 
exploded view of a twelfth embodiment of the inven- 
tion, similar to Figure 1 except the motor and trans- 
mission have been replaced by an endless loop so 
cord drive; 

Figure 13 is a partially broken away perspective 
view of a thirteenth embodiment of the invention, 
similar to Figure 1 except the coaxial motor has 
been replaced by a transaxial coiled spring motor; 55 
Figure 1 3A is a partially broken away perspective 
view of a fourteenth embodiment of the invention, 
similar to Figure 8 except an endless loop cord drive 



override has been added; 
Figure 13B is a partially broken away perspective 
view of a fifteenth embodiment of the invention, sim- 
ilar to Figure 2 except a wand tilter has replaced the 
cord tilter; 

Figure 1 3C is a partially broken away perspective 
view of a sixteenth embodiment of the invention, 
similar to Figure 5 except a coaxial power module 
has been added, in series, to the ratchet-type drive 
and transmission arrangement; 
Figure 1 4 is an output-end perspective view of a co- 
axial coiled spring motor made in accordance with 
the present invention and shown in the blind assem- 
bly of Figure 1; 

Figure 15 is an input-end perspective view of the 
coaxial coiled spring motor of Figure 14; 
Figure 16 is an exploded perspective view of the 
coiled spring motor of Figure 15; 
Figure 1 7 is a plan view of a step-wise tapered coil 
spring, in un-coiled form, which may be used in the 
coaxial coiled spring motor of Figure 15; 
Figure 18A is a perspective outer view of an em- 
bodiment of a housing half, two of which are needed 
for the coiled spring motor of Figure 15; 
Figure 18B is an inner view of the housing half of 
Figure 18A; 

Figure 18C is the same view as Figure 18B, but ro- 
tated 1 80 degrees around an imaginary vertical axis 
through the middle of the housing; 
Figure 1 9 is a top section view of the housing half 
of Figure 18B; 

Figure 20 is a front sectional view of the housing 
half of Figure 18B; 

Figure 21 is an output-end perspective view of a 
power spool for the coaxial coiled spring motor of 
Figure 15; 

Figure 22 is an input end perspective view of the 
power spool Figure 21 ; 

Figure 23 is an output-end view of the power spool 
of Figure 22; 

Figure 24 is a side view of the power spool of Figure 
22; 

Figure 25 is a input-end view of the power spool of 
Figure 22; 

Figure 25A is a view along line A-A of Figure 24; 
Figure 26A is a perspective view of a storage spool 
for the coaxial coiled spring motor of Figure 15; 
Figure 26B is a side sectional view taken along line 
26B - 26B of Figure 26A; 

Figure 27 is a side view, rotated 90 degrees, of the 
section of Figure 26B; 

Figure 28 is an exploded view of a second embod- 
iment of a coaxial coiled spring motor similar to the 
motor of Figure 14, except the storage spool has 
been eliminated; 

Figure 29A is a bottom front perspective view of the 
locking clip of Figure 28; 

Figure 29B is a top rear perspective view of the lock- 
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ing clip of Figure 28; 

Figure 29C is a top front perspective view of the 
locking clip of Figure 28; 

Figure 29D is a bottom rear perspective view of the 
locking clip of Figure 28; & 
Figure 30 is an exploded view of a third embodiment 
of a coaxial coiled spring motor similar to the motor 
of Figure 14, but wherein there is an anti-backlash 
gate installed; 

Figure 31 is a sectional view of the coaxial coiled 10 
spring motor of Figure 30 in the resting position; 
Figure 32 is the same sectional view of Figure 31 
but with the spring being wound up onto the power 
spool; 

Figure 33 is a sectional view of an embodiment of f5 
a coaxial coiled spring motor depicting the power 
spool with outwardly diverging flanges to help lo- 
cate, guide, and center the coiled spring relative to 
the power spool; 

Figure 34 is a sectional view of an embodiment of 20 
a coaxial coiled spring motor depicting spacers at 
each end of the spring when in the storage position, 
to help locate, guide, and center the coiled spring 
relative to the power spool; 

Figure 35 is a sectional view of an embodiment of 2S 
a coaxial coiled spring motor depicting the power 
spool and the storage spool located such that the 
total of the radius of the flange on the storage spool 
plus the radius of the flange on the power spool plus 
one half the thickness of the spring equals or ex- 30 
ceeds the distance between the axis of the storage 
spool and the axis of the power spool; 
Figure 36 is a sectional view of an embodiment of 
a coaxial coiled spring motor similar to the embod- 
iment of Figure 35 but wherein the outside of the 3S 
flanges of the storage spool fit inside the inside of 
the flanges of the power spool; 
Figure 37 is a sectional view of an embodiment of 
a coaxial coiled spring motor depicting the coiled 
spring without a storage spool, as in Figure 34, ex- 40 
cept that rollers are now used to help locate, guide, 
and center the coiled spring relative to the power 
spool; 

Figure 38 is a sectional view of an embodiment of 
a coaxial coiled spring motor, similar to the motor of 45 
Figure 34, except it depicts the use of a locking pin 
instead of a locking clip; 

Figure 39 A is a perspective view of a cord filter for 

a one-inch head rail as shown in Figure 1; 

Figure 39B is an exploded view of the cord filter of so 

Figure 39 A; ~* 

Figure 40 is an output-end perspective view of a 

transaxial coiled spring motor made in accordance 

with the present invention and shown in the window 

covering assembly of Figure 1 3; 55 

Figure 41 is an exploded view of the transaxial 

coiled spring motor of Figure 40; 

Figure 42 is an input-end perspective view of the 



transaxial coiled spring motor of Figure 41; 
Figure 43 is an output-end perspective view of the 
transaxial coiled spring motor of Figure 41 ; 
Figure 44 is an exploded view of an alternate em- 
bodiment of a transaxial coiled spring motor similar 
to the motor of Figure 40; 
Figure 45A is a top perspective view of the power 
spool of the transaxial coiled spring motor of Figure 
41; 

Figure 45B is a bottom perspective view of the pow- 
er spool of Figure 45 A; 

Figure 46 is a sectional view of the power spool of 
Figure 45A; 

Figure 47 is a side view, partially in section, of the 
power spool of Figure 46, but rotated 90 degrees 
along its axis of rotation; 

Figure 48 is a front view of the power spool of Figure 
46; 

Figure 49A is a top perspective view of the storage 
spool of Figure 41; 

Figure 49 B is a bottom perspective view of the stor- 
age spool of Figure 41; 

Figure 50 is a sectional view of the storage spool of 
Figure 41; 

Figure 51 is a top perspective view of the housing 
cover of Figure 41; 

Figure 52 is a bottom perspective view, input-end, 

of the housing cover of Figure 51 ; 

Figure 53 is a bottom perspective view, output -end, 

of the housing cover of Figure 51 ; 

Figure 54 is a sectional view of the housing of Figure 

41; 

Figure 55 is a plan view of the housing of Figure 54; 
Figure 56 A is a left perspective view of the output 
gear of Figure 41; 

Figure 56B is a right perspective view of the output 
gear of Figure 56A; 

Figure 57 is an exploded view of an alternate em- 
bodiment of a transaxial coiled spring motor similar 
to the motor of Figure 40, depicting two spacers on 
the storage spool, a "D" shaped output gear instead 
of a square shaped output gear, and a wider hous- 
ing cover for a two inch head rail; 
Figure 58 is an input-end perspective view of the 
transaxial coiled spring motor of Figure 57; 
Figure 59 is an output-end perspective view of the 
transaxial coiled spring motor of Figure 57; 
Figure 60 is an exploded perspective view of an al- 
ternate embodiment of a transaxial coiled spring 
motor similar to the motor of Figure 40, depicting 
two additional idler gears in order to transmit power 
from multiple transaxial motors connected in series; 
Figure 61 is a sectional view of the transaxial coiled 
spring motor of Figure 41 in the resting position; 
Figure 62 is the same sectional view of Figure 61 
but with the spring being wound up onto the power 
spool; 

Figure 63 is a sectional view of the transaxial coiled 
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spring motor of Figure 44; 
Figure 64 is an output-end perspective view of a 
transmission made in accordance with the present 
invention and shown in the blind assembly of Figure 

1; 5 
Figure 65 is an exploded view of the transmission 
of Figure 64; 

Figure 66 is an exploded view of an alternate trans- 
mission, depicting a frusto-conical input shaft in- 
stead of a cylindrical input shaft; 10 
Figure 67 is an output-end perspective view of the 
transmission of Figure 66; 
Figure 68 is a perspective view of the input shaft of 
the transmission of Figure 65; 

Figure 69 is the same as Figure 68 but taken from 15 
the input end; 

Figure 70 is a side view of the input shaft of Figure 
68; 

Figure 71 is a side view of the input shaft of Figure 

70, but rotated 90 degrees; 20 
Figure 72 is a side view of the input shaft of Figure 

71 , but further rotated 90 degrees so that it is now 
the back view of Figure 70; 

Figure 73 is a perspective view of the input shaft of 
the transmission of Figure 66; 25 
Figure 74 is the same as Figure 73 but taken from 
the input end; 

Figure 75 is a side view of the input shaft of Figure 
73; 

Figure 76 is a side view of the input shaft of Figure 30 

75, but rotated 90 degrees; 

Figure 77 is a side view of the input shaft of Figure 

76, but further rotated 90 degrees so that it is now 
the back view of Figure 75; 

Figure 78 is a view along line 78 - 78 of Figure 77; 35 

Figure 79 is a perspective view of the end cap of 

the transmission of Figure 65; 

Figure 79A is a perspective view of the intermediate 

cap of the transmission of Figure 65; 

Figure 79B is a sectional view taken along line 79B 40 

- 79 B of Figure 79E, of the intermediate cap of Fig- 
ure 79 A; 

Figure 79C is an input-end view of the intermediate 
cap of Figure 79A; 

Figure 7 9D is a side view of the intermediate cap of 45 
Figure 79A; 

Figure 79E is an output-end view of the intermedi- 
ate cap of Figure 79 A; 

Figure 79F is a sectional view taken along line 79F 

- 79F of Figure 79C; so 
Figure 80 is a perspective view of the output gear 

of the transmission of Figure 65; 

Figure 81 is an output-end perspective view of the 

output shaft of the transmission of Figure 65; 

Figure 82 is the same as Figure 81 but taken from 55 

the other end; 

Figure 83 is a sectional view of the output shaft of 
Figure 81; 



Figure 84 is a side view of the output shaft of Figure 
83, but rotated 90 degrees; 
Figure 84A is a plan view of a figure 8 knot used to 
enlarge cable ends in this present invention, such 
as in the transmission of Figure 65; 
Figure 84B is a plan view of a figure 12 knot, as it 
is completed from the figure 8 knot shown in Figure 
84A, used to enlarge cable ends in this present in- 
vention; 

Figure 84C is a plan view of the figure 12 knot of 
Figure 84B after completion; 
Figure 84D is a perspective view of an alternative 
input shaft which may be used in a transmission, 
depicting an alternate method of securing the trans- 
mission cable to the shaft; 
Figure 84E is the transmission input shaft of Figure 
84D, showing how the alternate enlargement of the 
cable slides into the input shaft; 
Figure 84F is the transmission input shaft of Figure 
84D, with the alternate cable enlargement mecha- 
nism fully installed; 

Figure 84G is a broken away, detailed, sectional 
view of the alternate cable enlargement mechanism 
when the cord is first threaded through the enlarge- 
ment bead; 

Figure 84H is a broken away, detailed, sectional 
view of the alternate cable enlargement mechanism 
of Figure 84G when the bead is flipped 1 80 degrees 
in one direction prior to sliding into a recess; 
Figure 841 is a broken away, detailed, sectional 
view of the alternate cable enlargement mechanism 
of Figure 84G when the bead is flipped 1 80 degrees 
in one direction (opposite the direction shown in Fig- 
ure 84H) prior to sliding into a recess; 
Figure 85 is the same view as Figure 83 but a side 
view instead of a sectional view; 
Figure 86 is an enlarged, sectional, broken away 
view along line 86- 86 of Figure 84; 
Figure 87 is an input-end perspective view of an al- 
ternative input shaft which may be used in a trans- 
mission instead of a straight cylindrical shaft as 
shown in Figure 65, or instead of a frusto-conical 
shaft shown in Figure 66; 

Figure 87A is a broken away plan view of a threaded 
output shaft, a frusto-conical input shaft, and the 
connecting cable or cord of a transmission, where 
the cord is leading ahead as it winds onto the input 
shaft, resulting in over-wrap tendencies; 
Figure 87B is the same view as Figure 87 A, except 
the shape of the input shaft is changed from frusto- 
conical to cylindrical at the point where the over- ^ 
wrap tendencies appear in order to eliminate such 
tendencies; 

Figure 88 is the same view as Figure 87A except 
both shafts have been made slightly longer so that 
the pitch of the threads in the output shaft is in- 
creased on the last few threads in order to eliminate 
the over-wrap tendencies; 
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Figure 89 is the same view as Figure 87A except 
over-wrap has occurred; 

Figure 90A is an enlarged, broken away, plan view 
of a threaded output shaft, a frusto-conical input 
shaft, and the connecting cable of a transmission, $ 
where the depth and included angle of the threads 
on the output shaft constrain the cable, causing 
abrasion to the cable, especially if the cable leads 
ahead as it winds onto the input shaft; 
Figure 90B is the same view as Figure 90A except 10 
the included angle of the threads on the output shaft 
has been opened so that the potential interference 
between the cable and the side walls of the threads 
is eliminated, thereby eliminating abrasion on the 
cable; 

Figure 91 is an exploded view of a transmission 
adapter for a one inch wide head rail as shown in 
Figure 1 ; 

Figure 92 is an exploded perspective view of the 
coaxial motor of Figure 14, the transmission of Fig- 20 
ure 64, and the transmission adapter of Figure 91 ; 
Figure 93 is a partially exploded view of the same 
elements of Figure 92 but further assembled; 
Figure 94 is a perspective view of the same ele- 
ments of Figure 93 but further assembled; 25 
Figure 95 is a perspective view of the assembly of 
Figure 94 mounted in a one-inch head rail, as 
shown also in Figure 1 ; 

Figure 96 is a view about the section 96 - 96 of the 
assembly of Figure 95; 30 
Figure 97 is an exploded front view of a transmis- 
sion adapter for a two inch wide head rail as shown 
in Figure 7; 

Figure 98 is a perspective back view of the adapter 
of figure 97, without the screw; 35 
Figure 99 is an exploded view of a coaxial motor, a 
transmission, and the transmission adapter.of Fig- 
ure 97; 

Figure 100 is the same view as Figure 99 but further 
assembled; 40 
Figure 101 is the same view as Figure 100 but fur- 
ther assembled; 

Figure 102 is a perspective view of the assembly of 

Figure 101 mounted in a two inch head rail, as 

shown also in Figure 7; 45 

Figure 103 is a view along the section 103 - 103 of 

the assembly of Figure 102; 

Figure 104 is a perspective front view of the lift roll 

assembly depicted in Figures 8, 9, and 10; 

Figure 105 is a perspective rear view of the lift roll so 

assembly of Figure 104; 

Figure 1 06 is an exploded view of the lift roll assem- 
bly of Figure 104; 

Figure 107 is a perspective front view of the lift and 
tilt roll assembly depicted in Figure 107; 55 
Figure 108 is a perspective rear view of the lift and 
tilt roll assembly depicted in Figure 1 ; 
Figure 109 is an exploded view of the lift and tilt roll 



assembly of Figure 107; 

Figure 110 is a perspective view of the lift spool of 
Figure 106; 

Figure 111 is a sectional view of the lift spool of Fig- 
ure 110; 

Figure 112 is a perspective front view of the ladder 
pulley of Figure 109; 

Figure 1 13 is a perspective rear view of the ladder 
pulley of Figure 109; 

Figure 114 is a rear plan view of the ladder pulley 
of Figure 109; 

Figure 1 1 4 A is a perspective rear view of the ladder 
gear of Figure 1 09, showing the tilt cables attached; 
Figure 1 1 5 is a perspective front view of the tilt rod 
gear of Figure 109; 

Figure 116 is a perspective rear view of the tilt rod 
gear of Figure 109; 

Figure 1 1 7 is an internal perspective view of the end 
cap of the two piece lift spool of Figure 1 20; 
Figure 118 is an external perspective view of the 
end cap of the two piece lift spool of Figure 120; 
Figure 1 1 9 is a sectional view of the end cap of Fig- 
ure 117; 

Figure 120 is an exploded view of second embodi- 
ment of a lift roll assembly, similar to Figure 1 06 ex- 
cept the lift spool is a two piece component, and 
depicting the lift cord as it starts to wind up onto the 
lift spool; 

Figure 121 is the same view as Figure 120 except 
the lift cord is almost fully wound onto the lift spool; 
Figure 122 is a perspective view of the cradle of the 
lift roll assembly of Figure 106, highlighting the lo- 
cation of the kicker; 

Figure 123 is a sectional view along line 123 - 123 
of Figure 122, highlighting the optimum location 
range for the kicker; 

Figure 1 24 is a side sectional view of the lift roll as- 
sembly of Figure 104, including the lift cord; 
Figure 1 25A is a sectional view along line 1 23 - 1 23 
but offset slightly from Figure 1 23, showing one pos- 
sible routing of the lift cord through the cradle; 
Figure 125B is a the same view of Figure 125A but 
showing a second possible routing of the lift cord 
through the cradle; 

Figure 125C is similar to Figure 125A, showing a 
third possible routing of the lift cord through the cra- 
dle; 

Figure 125D is the same view as Figures 125A, B, 
and C but showing three holes so as to permit all 
three possible routings of the lift cord through the 
cradle; 

Figure 126 is a sectional view along line 126-126 
of the lift and tilt assembly of Figure 107, depicting 
the clutching mechanism of the ladder gear; 
Figure 127 is an exploded perspective view of the 
simultaneous lift / tilt assembly shown in Figure 3; 
Figure 128 is a side view, partially in section, of an- 
other embodiment of a lift and tilt assembly wherein 
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pult cords at one of the assemblies are used to di- 
rectly tilt the blind; 

Figure 1 29 is a perspective view of a tilt only station 
shown in Figure 1; 

Figure 1 30 is an exploded view of the tilt only station s 
of Figure 129; 

Figure 131 is a side view, partially in cross section, 
of the tilt only station of Figure 129; 
Figure 132 is a top, rear perspective view of a lift 
and tilt assembly for a two inch head rail as shown 10 
in Figure 7; 

Figure 133 is a bottom, front perspective view of a 
lift and tilt assembly for a two inch head rail as 
shown in Figure 7; 

Figure 1 33A is a perspective view, with some of the is 
elements omitted for clarity, of a lift and tilt assembly 
as it is installed in a two inch head rail, showing the 
lift cord and both tilt cables; 
Figure 1 33B is a perspective view of the ladder pul- 
ley and one tilt cable of Figure 1 33A, as it is being 20 
installed; 

Figure 1 33C is a perspective view of the ladder pul- 
ley and both tilt cables of Figure 133A, as they are 
being installed; 

Figure 133D is a perspective view of the ladder pul- 2S 
ley and both tilt cables of Figure 1 33A fully installed; 
Figure 1 34 is an exploded view of the lift and tilt as- 
sembly of Figure 132; 

Figure 1 35 is the same view as Figure 1 34 but with 
some parts assembled; 30 
Figure 1 36 is a front end view of a simultaneous tilt, 
lift assembly for a two inch head rail; 
Figure 137 is a front end view of another lift and tilt 
assembly for a two inch head rail wherein the tilt rod 
is in a third axis, independent of the lift rod axis and 35 
the ladder pulley axis; 

Figure 1 38 is a perspective view of a tilt only station 
for a two inch head rail; 

Figure 1 39 is an exploded view of the tilt only station 
of Figure 138; 40 
Figure 140 is a side view, partially in cross section, 
of the tilt only station of Figure 1 38; 
Figure 141 is a perspective rear view of the twin 
spool lift and tilt assembly shown in Figure 5; 
Figure 142 is a perspective front view of the twin 
spool lift and tilt assembly shown in Figure 5; 
Figure 143 is a perspective view of the twin spool 
lift and tilt assembly of Figure 142, showing the lift 
cords starting to wind up onto the spools; 
Figure 1 44 is a the same view as Figure 1 43, except so 
the lift cords are now wound further onto the spools; 
Figure 145 is a partially exploded view of the twin 
spool lift and tilt assembly of Figure 1 42, without the 
lift cords; 

Figure 1 46A is a top left rear perspective view of the 55 
cradle of the twin spool lift and tilt assembly of Fig- 
ure 142; 

Figure 146B is a top left front perspective view of 



the cradle of the twin spool lift and tilt assembly of 
Figure 142; 

Figure 1 46C is a top right front perspective view of 
the cradle of the twin spool lift and tilt assembly of 
Figure 142; 

Figure 1 46D is a top right rear perspective view of 
the cradle of the twin spool lift and tilt assembly of 
Figure 142; 

Figure 147A is a bottom left rear perspective view 
of the cradle of the twin spool lift and tilt assembly 
of Figure 142; 

Figure 147B is a bottom left front perspective view 
of the cradle of the twin spool lift and tilt assembly 
of Figure 142; 

Figure 1 47C is a bottom right front perspective view 
of the cradle of the twin spool lift and tilt assembly 
of Figure 142; 

Figure 147D is a bottom right rear perspective view 
of the cradle of the twin spool lift and tilt assembly 
of Figure 142; 

Figure 1 48 is a front perspective view of the twin 

spool lift and tilt assembly of Figure 142 wherein 

one of the spools has been removed; 

Figure 1 49 is an exploded view of the twin spool lift 

and tilt assembly of Figure 148; 

Figure 1 50 is a front perspective view of the twin 

spool lift and tilt assembly of Figure 142 wherein 

both of the spools have been removed; 

Figure 151 is an exploded view of the twin spool lift 

and tilt assembly of Figure 150; 

Figure 152 is a front end view of the twin spool lift 

and tilt assembly of Figure 142; 

Figure 153 is a view along line 153 - 153 of Figure 

152; 

Figure 154 is an enlarged detail on Figure 153; 
Figure 155A is a left front perspective, partially bro- 
ken away view of the twin spool lift and tilt assembly 
of Figure 142, connected to a transmission and a 
coaxial motor, all in a two-inch head rail; 
Figure 155B is a right front perspective, partially 
broken away view of the assembly of Figure 155A; 
Figure 1 55C is a left rear perspective, partially bro- 
ken away view of the assembly of Figure 155A; 
Figure 1 55D is a right rear perspective, partially bro- 
ken away view of the assembly of Figure 155A; 
Figure 1 56 A is a left front perspective, partially bro- 
ken away view of the twin spool lift and tilt assembly 
of Figure 142, connected to a transmission and a 
ratchet-type manual drive, all in a two-inch head rail; 
Figure 156B is a right front perspective, partially 
broken away view of the assembly of Figure 156A: 
Figure 156C is a left rear perspective, partially bro- 
ken away view of the assembly of Figure 156A; 
Figure 1 56D is a right rear perspective, partially bro- 
ken away view of the assembly of Figure 156A; 
Figure 1 57A is a left front perspective, partially bro- 
ken away view of the twin spool lift and tilt assembly 
of Figure 142, connected to a tilt cord mechanism, 
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all in a two-inch head rail; 
Figure 157B is a right front perspective, partially 
broken away view of the assembly of Figure 157 A; 
Figure 157C is a left rear perspective, partially bro- 
ken away view of the assembly of Figure 157A; 5 
Figure 1 57D is a right rear perspective, partially bro- 
ken away view of the assembly of Figure 157 A; 
Figure 158 A is a left front perspective, partially bro- 
ken away view of the twin spool lift and tilt assembly 
of Figure 1 42, connected to a rotated transmission 10 
and coaxial motor, all in a two-inch head rail; 
Figure 158B is a right front perspective, partially 
broken away view of the assembly of Figure 158 A; 
Figure 158C is a left rear perspective, partially bro- 
ken away view of the assembly of Figure 158 A; is 
Figure 1 58D is a right rear perspective, partially bro- 
ken away view of the assembly of Figure 158A; 
Figure 1 59 is a perspective view of an endless cord 
loop drive for raising and lowering a blind, as shown 
in Figure 13A; 20 
Figure 160 is a partially exploded perspective view 
of the endless cord loop drive of Figure 159; 
Figure 161 is an exploded perspective view of the 
endless cord loop drive of Figure 159; 
Figure 1 62 is a perspective view of a wand tilter as- 25 
sembly as shown in Figure 13B; 
Figure 163 is an exploded perspective view of the 
wand tilter of Figure 1 62; 

Figure 164 is a perspective view of a lift rod support 
as shown in Figure 8; 30 
Figure 165A is a perspective view of a worm gear 
cord lift mechanism used to raise and lower a blind, 
as shown in Figure 11; 

Figure 165B is an exploded view of the worm gear 
lift cord mechanism of Figure 1 65A; 35 
Figure 165C is a view of the worm gear lift cord 
mechanism of Figure 165B, partially assembled; 
Figure 165D is a view of the worm gear lift cord 
mechanism of Figure 165C, further assembled; 
Figure 165E is a view of the worm gear lift cord 40 
mechanism of Figure 165D, further assembled; 
Figure 1 65F is a partially exploded view of the worm 
gear lift cord mechanism of Figure 165E, further as- 
sembled; 

Figure 166 is an enlarged, exploded view of the 45 
worm gear lift cord mechanism of Figure 165A, less 
the cord; 

Figure 1 66A is a perspective view of the spur gear 
unit of the worm gear lift cord mechanism of Figure 
166; so 
Figure 166B is a perspective view ofthe cord pulley 
of the worm gear lift cord mechanism of Figure 166; 
Figure 1 66C is a perspective view of the other side 
of the cord pulley of Figure 166B; 
Figure 1 66D is a plan view of the cord pulley of Fig- 55 
ure 166B; 

Figure 166E is a sectional view along line 166E - 
1 66E of the worm gear lift cord mechanism of Figure 



165 A; 

Figure 167 is an end view of the worm gear lift cord 
mechanism of Figure 165A, mounted in a one-inch 
head rail; 

Figure 168 is a broken away perspective view of a 
sleeve and pin mechanism to secure a wide ladder 
tape to a ladder pulley such as the one shown in 
Figure 114A; 

Figure 1 69 is a broken away perspective view of a 
double pin mechanism to secure a wide laddertape 
to a ladder pulley such as the one shown in Figure 
114A; 

Figure 1 70 is a broken away perspective view of a 
stapled attachment mechanism to secure a wide 
ladder tape to a ladder pulley such as the one 
shown in Figure 114A; 

Figure 171 is a broken away perspective view of a 
loop and pin mechanism to secure a wide ladder 
tape to a ladder pulley such as the one shown in 
Figure 114A; 

Figure 172 is an end view of a lift and tilt assembly 
mounted in a two-inch head rail, depicting one 
method of terminating the ends of wide ladder tapes 
to the head rail; 

Figure 173 is an end view of a lift and tilt assembly 
mounted in a two-inch head rail, depicting a second 
method of terminating the ends of wide ladder tapes 
to the head rail; 

Figure 1 74 is a broken away, perspective view of 
the lift and tilt assembly (with some elements re- 
moved for clarity of illustration) of Figure 173; 
Figure 1 75 is a perspective view of a one-way var- 
iable brake; 

Figure 1 76 is an exploded view of the one-way var- 
iable brake of Figure 175; 

Figure 177 is the same view as Figure 176 but with 

the brake partially assembled; 

Figure 1 78 is the same view as figure 1 77 but further 

assembled; 

Figure 1 79 is a plan view of the of the one-way var- 
iable brake of Figure 1 75; 

Figure 180 is a section taken along line 180-180 
of Figure 179; 

Figure 181 is a section taken along line 181- 181 of 
Figure 179; 

Figure 182 is a section taken along line 182-182 
of Figure 180; 

Figure 1 83A is a perspective view of a one-way ad- 
justable brake; 

Figure 1 83B is an exploded view of the one-way ad- 
justable brake of Figure 183A; 
Figure 183C is the same view as Figure 183B but 
with the brake partially assembled; 
Figure 1 84 is the same view as Figure 1 S3C but fur- 
ther assembled: 

Figure 185 is a plan view of the of the one-way ad- 
justable brake of Figure 183A; 
Figure 1 86 is a sectional view taken along line 1 86 
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- 186 of Figure 185; 

Figure 1 87 is an end view of the of the one-way ad- 
justable brake of Figure 183A; 
Figure 188 is a sectional view taken along line 188 
- 188 of Figure 187; 5 
Figure 189 is a sectional view taken along line 189 
- 189 of Figure 187; 

Figure 1 90 is a sectional view taken along line 1 90 
- 190 of Figure 187; 

Figure 191 is a perspective view of an adapter mod- 10 
ule for use with other components such as the var- 
iable brake of Figure 1 75; 
Figure 1 92 is an exploded view of the adapter mod- 
ule of Figure 191; 

Figure 1 93 is a perspective view of an alignment is 
module for use with other components such as the 
variable brake of Figure 175; 
Figure 194 is an exploded view of the alignment 
module of Figure 193; 

Figure 1 95 is a perspective view of an assembly in- 20 
eluding a coaxial coiled spring motor, a transmis- 
sion, a variable brake, and an alignment module; 
Figure 196 is an exploded view of an assembly in- 
cluding a transmission, a transmission adapter, and 
a coaxial coiled spring motor; 25 
Figure 197 is an exploded view of an assembly in- 
cluding a transmission, a transmission adapter, and 
two coaxial coiled spring motors; 
Figure 198 is an exploded view of an assembly in- 
cluding a transmission, a transmission adapter, a 30 
variable brake and a coaxial coiled spring motor; 
Figure 199 is an exploded view of an assembly in- 
cluding a variable brake and a manual cord loop 
drive; 

Figure 200 is an exploded view of an assembly in- 35 
eluding a transmission, a transmission adapter, a 
coaxial coiled spring motor, and an endless cord 
loop drive; 

Figure 200A is an exploded view of an assembly 
including an endless cord loop drive, a transmis- 40 
sion, a transmission adapter, and a coaxial coiled 
spring motor; 

Figure 201 is an exploded view of an assembly in- 
cluding a transmission and a transaxial coiled 
spring motor; 45 
Figure 202 is an exploded view of an assembly in- 
cluding a transmission and two transaxial coiled 
spring motors; 

Figure 203 is an exploded view of an assembly in- 
cluding a transmission and a transaxial coiled so 
spring motor and an endless cord loop drive; 
Figure 204 is an exploded view of an assembly in- 
cluding a transmission, a transmission adapter, and 
a low power electric motor; 

Figure 205 is an exploded view of an assembly in- 55 
eluding a transmission, a transmission adapter, and 
an endless cord loop drive; 
Figure 206 is an exploded view of an assembly in- 



cluding a transmission, a transmission adapter, a 
coaxial coiled spring motor, and a ratchet-type drive 
mechanism; 

Figure 207 is an exploded view of an assembly in- 
cluding a rotated transmission, and a ratchet-type 
drive mechanism connected in parallel via an 
adapter; 

Figure 208 is an exploded view of an assembly in- 
cluding a rotated transmission, and a ratchet-type 
drive mechanism connected in parallel via an 
adapter, together with two coaxial coiled spring mo- 
tors connected in series via the same adapter; 
Figure 208 A is a perspective view of the adapter of 
Figure 208; 

Figure 208B is an exploded view of the adapter of 
Figure 208 A; 

Figure 209 is an exploded view of an assembly in- 
cluding a variable brake and a transaxial coiled 
spring motor; 

Figure 210 is an exploded view of an assembly in- 
cluding a rotated transmission, a transmission 
adapter, and a rotated coaxial coiled spring motor; 
Figure 211 is an exploded view of an assembly in- 
cluding a transmission, a transmission adapter, a 
coaxial coiled spring motor, all for a two-inch head 
rail; 

Figure 212 is a perspective view of an assembly in- 
cluding an adapter module and a coaxial coiled 
spring motor; 

Figure 213 is an exploded view of an assembly in- 
cluding the adapter module and the coaxial coiled 
spring motor of Figure 212; 
Figure 214 is a schematic of an assembly in which 
the transport system is mounted in an intermediate 
rail; 

Figure 215 is a schematic of an assembly in which 
the bottom rail lifted by the transport system is ac- 
tually an intermediate rail of the covering; 
Figure 216 is another schematic of an assembly in 
which the transport system is mounted in an inter- 
mediate rail; 

Figure 217 is a schematic of an assembly in which 
the covering itself wraps onto an elongated roller of 
the transport system and the power unit is mounted 
outside the roller; 

Figure 218 is a schematic of an assembly similar to 
Figure 21 7 except that the drive between the power 
unit and the elongated roller is a belt drive; 
Figure 21 9 is a schematic of an assembly similar to 
Figure 217 except that the power unit is mounted 
inside the elongated roller; and 
Figure 220 is a schematic of an assembly similar to 
Figure 21 9 except that the output shaft of the motor 
is fixed and the motor rotates with the elongated roll- 
er. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS: 

[0030] Referring now to Figure 1 , the blind 1 0 includes 
a head rail 1 2, and a plurality of slats 1 4 suspended from 
the head rail 12 by means of tilt cables 18 and the as- 
sociated cross cords which together comprise the lad- 
der tapes 22. Two lift cords 16 extend through holes 17 
in the slats 1 4 and are fastened at the bottom of the bot- 
tom slat (or bottom rail) 14A, which is heavier than the 
other slats 1 4, as is well known in the art. Inside the head 
rail 1 2 are a coaxial coil spring motor module 20, a trans- 
mission module 30, two lift and tilt modules 40, a tilt 
mechanism module 50, and a tilt only module 60. There 
are several ways the slats 14 may be tilted. This tilt 
mechanism module 50 pulls on one side or the other of 
the ladder tapes 22 to rotate the slats 14, as will be de- 
scribed later. Also housed in the head rail 12 are a tilt 
rod 24, and a lift rod 26, the functions of which will be 
described in more detail later. The tilt only station 60 pro- 
vides additional support for the slats 14 so they will not 
sag. A lift and tilt module 40 could be used instead of 
the tilt only station 60 but this is more expensive and 
requires additional force from the coil spring motor mod- 
ule 20 to overcome the additional system inertia of the 
lift and tilt module 40 as compared to that of the tilt only 
station 60. 

THE POWER MODULE: 

[0031] Figures 14-16 show the coaxial spring motor 
power module 20 of Figure 1 and its parts. This power 
module 20 is referred to as a coaxial power module be- 
cause the axis of the rotating spring 200 of this power 
module 20 extends lengthwise along the head rail 12, 
aligned with or parallel to the axis of the lift rod 26 (shown 
in Figure 1). Referring first to Figure 16, the spring motor 
power module 20 includes a two-piece housing 202, 
204, a spring 200, a storage spool 206, a power spool 
208, and a rivet 210 (or other suitable fastening device). 
The storage spool 206, which is shown in detail in Fig- 
ures 26A, 26B, and 27, slides axially inside the rolled- 
up spring 200. The storage spool 206 includes a flange 
212 at one end and flexible barbs 214 at the other end, 
so that, once the barbs 214 get through the spring roll 
200, they flex outwardly, retaining the spring 200 on the 
storage spool 206. The flange 212 prevents the spring 
200 from sliding off the other end of the storage spool 
206. The resting position of the spring 200 is when it is 
coiled on the storage spool 206. 
[0032] The spring 200 has a free end 216, which de- 
fines a central hole 218 (not shown in this figure but 
which may be seen in an alternate embodiment of the 
spring motor module in Fig. 28). The power spool 208 
mates with that central hole 218 in order to retain the 
spring 200 on the power spool 208. The power spool 
208 is almost identical to the power spool 208A except 
that it does not have flanges at its ends. Both spools 
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208, 208A have a central opening 220, which defines a 
rectangular recess 222, which is narrower than the width 
of the spring 200. Opposite the rectangular recess 222 
is a cylindrical projection 224, which projects a short dis- 
5 tance into the recess 222. To assemble the spring 200 
and power spool 208, the free end 21 6 of the spring 200 
is somewhat distorted and pushed down into the rectan- 
gular recess 222 until the hole 218 on the free end 216 
of the spring 200 is aligned with the cylindrical projection 
224. Then, the free end 216 of the spring 200 is re- 
leased, and the spring 200 naturally straightens out and 
moves toward the cylindrical projection 224, so that the 
cylindrical projection extends through the hole 218, 
thereby retaining the spring 200 on the power spool 208. 
The spring 200 preferably is prewound onto the power 
spool 208 or 208A and is pinned in place in preparation 
for assembly of the blind 1 0. This pinning arrangement 
is explained in detail later, with respect to an alternate 
embodiment of the spring motor module. 
[0033] Looking in more detail at the housing halves 
202, 204 in Figures 16 and Figures 18 through 20, it can 
be seen that the housing halves are identical, with the 
left half 202 rotated 1 80° from the right half 204, so that 
the halves mate. The housing halves 202, 204 define 
forward and rear arcuate-cross-section chambers 226, 
228 (shown if Figure 16) for receiving the power spool 
208 and the storage spool 206, respectively. The interior 
surface of the housing 202, 204 is indented between the 
chambers 226, 228. As shown best in Figure 19, there 
are cylindrical projections 230 on the housing halves 
202, 204 which project into the hollow ends of the stor- 
age spool 206, so the storage spool 206 is supported 
by and rotates on those projections 230. The power 
spool 208 has shoulders 232 on both ends, which are 
supported by and rotate in openings 234 in the housing 
halves 202, 204. The housing halves 202, 204 are as- 
sembled together by a rivet 210, the shaft of which ex- 
tends through the storage sleeve 206 and through open- 
ings 236 in the housing halves 202, 204, and the ends 
of which, when assembled, are too large to pass through 
the openings 236. The exterior of the housing 202, 204 
defines longitudinal, cylindrical projections 238 and re- 
cesses 240 at alternating comers, so that the projec- 
tions 238 of one housing member project into the re- 
cesses 240 of the other housing member to assure prop- 
er alignment. It should be noted that the free ends of the 
projections 238 have a reduced diameter, which helps 
start them into the recesses 240. The exterior of each 
housing member 202, 204 also includes a hook 242 and 
a corresponding recess 244 for receiving the hook 242 
of an adjacent module. A projection 246 at one end of - 
the power spool 208 projects out of an opening 234 in 
the housing 202 and defines a female non-cylindrical re- 
cess 246 (See Figures 21 and 23). The female non-cy- 
lindrical recess 246 of the power spool 208 or 208A 
mates with and drives the drive shaft in the transmission 
module 30, which, in turn, drives the driven shaft of the 
transmission module 30 (shown in Figure 1), which 
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drives the lift rod 26, which drives the lift and tilt modules 
40, as will be described later. The male non-cylindrical 
projection 248 on the shoulder 232 of the other end of 
the power spool 208 is used to pre wind the motor mod- 
ule 20 and to transfer power from an adjacent motor 
module if two or more motors are connected together. 
The projection 248 is sized and shaped to be received 
in the recess 246 of an identical adjacent power spool 
208 or 208A. 

ALTERNATE EMBODIMENTS OF THE COAXIAL 
SPRING POWER MODULE 

[0034] Figure 28 shows an alternative embodiment of 
a coaxial motor 20A that is identical to the coaxial motor 
20 of Figure 16, except that: the coil spring 200 has no 
storage spool associated with it; the housing halves 
202Aand 204Aare slightly different as there is no longer 
a projection 230 for supporting the spring 200 (as was 
shown in Figure 19); there is a recess 236A instead of 
the opening 236; and the power spool 208 A has flanges 
250 just inside the shoulders 232. Also, a retaining clip 
252 is shown, which will be described later. Finally, the 
recess 236A precludes the possibility of the use of a rivet 
210, so additional openings 21 OA are provided and re- 
ceive two rivets 210. 

[0035] The elimination of the projection 230 (See Fig- 
ure 1 9) from the housing halves opens up an uninter- 
rupted cavity 254 (in the place of the previous cavity 228 
of Figure 20) wherein the coil spring 200 is free to reside 
when in the rest or storage position. As the coil spring 
200 uncoils and winds up onto the power spool 208 A, 
the housing halves 202A and 204A prevent the coil 
spring 200 from revolving around the power spool 
208A . The flanges 250 on the power spool 208A keep 
the spring coil 200 centered relative to the power spool 
208A. However, when the first end 21 6 of the.spring 200 
is securely fastened to the center of the output spool 
208A, and the cavity where the spring 200 is in the stor- 
age or rest position is just slightly wider than the width 
of the spring 200 itself, then the flanges 250 may not be 
required. 

[0036] It should be noted that yet another possible 
embodiment of a coaxial motor could be assembled by 
combining the two previously described embodiments, 
namely the motor 20 (with a storage spool) and the mo- 
tor 20A (without a storage spool). The new embodiment 
is a motor which does not have a storage spool, but does 
have a free-spinning shaft located so as to keep the coil 
spring 200 radially centered within the large uninterrupt- 
ed cavity 254 of the housing of the motor 20A. Essen- 
tially, this new embodiment could look very much like 
the embodiment of motor 20A (See Figure 16) with the 
storage spool 206 removed, letting the rivet 210 act as 
the free-spinning shaft in order to keep the spring 200 
radially centered within the cavity 228 (or more accu- 
rately the cavity 254 of the housing 204 A of the motor 
20A, since the projection 230 to support the storage 



spool 206 would no longer be required). The advantage 
of this new "hybrid" motor embodiment is that frictional 
losses of the storage spool rotation (in the case of motor 
20) and of the spring 200 rubbing against the housing 
5 cavity 254 (in the case of the motor 20A) are eliminated, 
resulting in a more efficient motor. 
[0037] The retaining clip 252 has a projection 256, 
which is received in a hole 258 in the motor housing. It 
also has a non-cylindrical hole 260, which mates with 
the shaft 248 of the power spool 208 A to retain the pow- 
er spool 208 A in the desired position. Thus, the coil 
spring motor module may be preloaded after assembly, 
with the coil spring 200 fully wound onto the power spool 
208A, and the power spool 208A then locked in place 
by use of the retaining clip 252. 
[0038] The coil spring 200 may vary depending on the 
desired spring force, as is well known in the industry. 
The coil spring 200 may be as wide as the axial distance 
between the flanges 250 of the power spool 208 A, or it 
may be narrower than this distance. The coil spring 200 
is typically made from a thin sheet of metal of constant 
thickness and width. It is possible to make a coil spring 
from a thin sheet of metal with a non-constant thickness 
and/or a non -constant width. 

[0039] Figure 17 is a plan view of one such possible 
version of the coil spring 200A, in its uncoiled condition, 
showing how the width of the coil, spring may be 
changed stepwise to obtain a particular power curve. In 
this particular case, the coil spring is widest at its first 
end, where it first starts to coil onto the power spool, and 
the width is reduced in a series of steps such that it is 
narrowest at its second end. This stepped coil spring will 
thus be strongest at its first end, which corresponds to 
when the blinds are in the fully raised position, when the 
most force is required to hold the blind in that position. 
The coil spring will be weakest when it is fully wound 
onto the power spool, corresponding to when the blind 
is in the fully lowered position, when the least force is, 
required to hold the blind in that position. Thus, this is a 
very desirable feature for a coil spring as it may eliminate 
the need for a transmission module 30, or at least sub- 
stantially reduce the range required of the transmission. 
The stepwise taper shown in Figure 17 is only one pos- 
sible way to obtain this desirable feature in a coil spring. 
Other ways to obtain similar results can be via a straight 
taper (vs the stepwise taper), varying the thickness of 
the spring instead of varying the width, or even by 
putting holes in the spring. In all cases, the intent is to 
progressively weaken the strength of the spring so that 
it is strongest at its first end, where it first starts to wind 
up onto the power spool, and weakens thereafter. 
[0040] It is important to note that the coil spring has a 
tendency to wander or "telescope". The approaches we 
have disclosed in order to minimize this telescoping, in- 
cluding flanges on the power spool 208, flanges on the 
storage spool 206, and close control of the width of the 
pocket where the coil spring rests, are ineffective when 
dealing with a stepped spring. This wandering or tele- 
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scoping tendency can be minimized for all coil springs 
by securing the second end of the coil spring to the cent- 
er of the storage spool 206 in much the same manner 
as the first end of the coil spring is secured to the center 
of the power spool 208. 5 
[0041] Figure 30 shows another alternative embodi- 
ment of a coaxial motor 20B similar to the motor 20 
shown in Figure 14. It is essentially identical to the co- 
axial motor of Figure 16, except that: the storage spool 
206A is slightly different; the housing 202B and 204B is 10 
also slightly different to accommodate the use of a 
threaded fastener 262 and nut 264 instead of the rivet 
210; and an optional anti-backlash gate 266 and asso- 
ciated gate spring 268 have been added. 
[0042] The anti-backlash gate 266, is an optional part is 
that may be omitted, if desired. The gate 266 has an 
axle 270, which extends through the gate spring 268 and 
into recesses 272 in the housing 202B, 204B. The anti- 
backlash gate 266 prevents the coil spring 200 from be- 
ing wound up backwards onto the power spool 208, 20 
which would damage the coil spring 200. It is expected 
that the anti-backlash gate 266 would only come into 
play during prewinding of the coil spring 200, because, 
once the spring 200 is prewound, it never again unwinds 
enough from the power spool 208 for the anti-backlash 2S 
gate 266 to function. As shown in Figure 31 , when the 
power spool 208 is unwound, the gate 266 prevents the 
power spool 208 from rotating counter-clockwise by in- 
terfering with the edge 274 of the opening 220. However, 
the gate 26 permits the power spool 208 to rotate clock- 00 
wise. Once the coil spring 200 is wound up on the power 
spool 208, covering the opening 220, as shown in Figure 
32, the gate 266 does not interfere with rotation of the 
power spool 208 in either direction. 
[0043] There are other variations that may be made 35 
in the design of the coaxial power module, and some of 
these are listed below where special characteristics or 
features are highlighted: 

[0044] Figure 33 is a sectional view of an embodiment 
of a coaxial coiled spring motor 20C depicting the power 40 
spool 208 A with outwardly diverging flanges 250 at both 
ends to help locate, guide, and center the coil spring 200 
relative to the power spool 208 A. The coil spring 200 is 
free to rotate within its cavity 254 (See Figure 28) and 
is not supported on a storage spool. The flanges 250 45 
have an interior dimension between the two flanges 250 
at the base of the flanges 250, which is a close fit with 
the width of the coil spring 200 being used. The interior 
surface of each flange 250 tapers outwardly as shown, 
creating an angle a with a plane perpendicular to the so 
axis r of the power spool 208 A. Ideally this angle a is not 
less than 2 degrees and not more than 20 degrees. The 
significance of the taper on the flanges 250 is that, as 
the coil spring 200 winds onto the power spool 208A, 
the coil spring 200 is centered onto the power spool 55 
208A. However, as the flanges 250 resist the lateral 
movement of the coil spring 200, there is a friction cre- 
ated which results in higher system inertia and thus 



higher power consumption. By having a taper on the 
flanges 250, this interference and its associated friction 
are reduced, resulting in a more energy efficient mech- 
anism. 

[0045] Figure 34 is a sectional view of an embodiment 
of a coaxial coiled spring motor 20D which is similar to 
the embodiment of Figure 33, except that in this embod- 
iment there are spacers 274 at each end of the coil 
spring 200 in the cavity 254, to help locate, guide, and 
center the coil spring 200 relative to the power spool 
208A. This is very helpful when the coil spring 200 is 
substantially narrower than the interior dimension be- 
tween the two flanges 250. This simple concept permits 
the use of several widths of coil springs in the same 
housing, with only very minor modifications to the thick- 
ness of the spacers 274. 

[0046] Figure 35 is a sectional view of another em- 
bodiment of a coaxial coiled spring motor 20E depicting 
the power spool 208A and the storage spool 206A lo- 
cated such that the total of the radius of the flange on 
the storage spool 206A plus the radius of the flange 250 
on the power spool 208A plus one half the thickness of 
the coil spring 200 equals or exceeds the distance be- 
tween the axis of the storage spool 206A and the axis 
of the power spool 208A. The significance of this dimen- 
sional relationship is that it is then physically impossible 
for the coil spring 200 to become wedged between the 
flanges of the storage spool 206A and the flanges of the 
power spool 208A because the radial gap between 
these flanges is less than the thickness of the coil spring 
200. 

[0047] Figure 36 is a sectional view of an embodiment 
of a coaxial coiled spring motor 20F similar to the em- 
bodiment of Figure 35 but wherein the outside edges of 
the flanges 250 of the storage spool 206A fit inside the 
inside of the flanges of the power spool 208A. The sig- 
nificance of this constraint is that now the storage spool 
206A is always centered in the power spool 208A. Since 
the coil spring 200 is centered in the storage spool 206A 
by virtue of the tapered flanges on the storage spool 
206A, and the storage coil 206A is always centered in 
the power spool 208A, then the coil spring 200 will also 
always be centered in the power spool 208A. 
[0048] Figure 37 is a sectional view of an embodiment 
of a coaxial coiled spring motor 20 depicting the coil 
spring 200 without a storage spool, as in Figure 34, ex- 
cept that rollers 276 are now used to help locate, guide, 
and center the coiled spring 200 relative to the power 
spool 208A. This is similar to the concept of using spac- 
ers 274 discussed with respect to Figure 34, except that 
now a simple bar or roller 276 at each-end of the coil 
spring 200 accomplishes the task of keeping the coil 
spring 200 centered in the power spool 208 A, while at 
the same time reducing the friction between the spring 
200 and the end walls of the housing 202, 204. The roll- 
ers 276 can be inserted and press fitted through holes 
(not shown) drilled into the housings 202, 204. This elim- 
inates the need for spacers 274, and for having to modify 
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these spacers 274 depending on the width of the coil 
spring 200. There are no preset recesses or holes in the 
housing 202, 204 to receive the rollers 276. Instead, the 
correct drilling of the holes in the housing 202, 204, de- 
pending on the width of the spring 200, will properly lo- 5 
cate the rollers 276 to accomplish their centering task. 
The holes for locating the rollers could be molded into 
the housing for several standard or anticipated widths 
of the coil spring 200, instead of post drilling the holes. 
[0049] Figure d is a sectional view of an embodiment io 
of a coaxial coiled spring motor 20, identical to Figure 
34, except it depicts the use of a locking pin 278 instead 
of a retaining clip 252. A locking pin 278 extends through 
a hole 280 (See also Figure 16) in the housing 204 and 
into a groove 282 in the flange 250 of the power spool 15 
208A to hold the coil spring 200 in the prewound posi- 
tion. Once the blind is fully assembled, in its fully extend- 
ed position, the locking pin 278 is pulled out, so that the 
coil spring 200 then winds up onto itself in the storage 
chamber 254 as the blind is raised. The force of the coil 20 
spring 200 winding up itself provides the counterbalance 
force to assist in raising the blind and in holding the blind 
in the desired position. When a user pulls the bottom 
slat (or bottom rail) 1 4A of the blind downwardly, the lift 
cords 16 cause the spring 200 to be rewound onto the 25 
power spool 208A, as will be explained in more detail 
later. 

[0050] As was mentioned earlier, it is possible to con- 
nect two or more of the coaxial coil spring motors to- 
gether as needed to provide sufficient force. When com- 30 
bining motors, it is preferable to connect the first motor 
to the transmission 30 and pin the transmission in place, 
then remove the locking pin 278 (or retaining clip 252) 
from the first motor, then snap a second motor onto the 
first motor with the power spool shafts of the two motors 35 
mating, and then remove the locking pin from the sec- 
ond motor. 

ALTERNATE EMBODIMENT OF THE POWER 
MODULE: THE TRANSAXIAL MOTOR 40 

[0051] The blind 1 0L of Figure 1 3 is very similar to the 
blind of Figure 7, except that this blind uses a transaxial 
power module 21 instead of the coaxial power module 
20 of Figure 7. Due to the space constraints in the head 
rail 1 2A, there is a limit to the size of the spring that can 
be used if the axis of the spring in the power module has 
to be aligned with or parallel to the axis of the lift rod 26. 
As was explained above, it is possible to connect coaxial 
power modules 20 together in order to increase the so 
amount of force provided by the motors. Alternatively, it 
is possible to use a transaxial power module 21 , in which 
the axis of the spring used in the power module 21 is 
perpendicular to the axis of the lift rod 26. It is because 
of this transaxial placement of the spring that a larger 55 
spring may be used to obtain a greater spring force. 
When a transaxial power module 21 is used, gears are 
used to make the right angle transition, which causes a 



loss of efficiency. The transaxial power modules 21 can 
also be connected together to provide an even greater 
spring force, or transaxial power modules 21 and coaxial 
power modules 20 can be combined. 
[0052] Figures 40-63 show a couple of different em- 
bodiments for the transaxial power module. It should be 
noted that the dimensions of the transaxial power mod- 
ule 21 will vary depnding upon the size of the head rail 
in which the module is to be installed. 
This transaxial power module 21 functions very similarly 
to the coaxial power module 20. It includes a storage 
spool 300, a power spool 302, a coil spring 304 (not 
shown in Figure 41 but shown in Figure 44) which wraps 
up on the storage spool 300 and power spool 302, a 
spacer 306 (which is used when the coil spring 304 is 
narrower than the length of the storage spool 300), an 
anti-backlash gate 308 with a spring 310, and a housing 
312 with a cover 314. The housing 312 defines two up- 
wardly-projecting, cylindrical spindles 316, 318. The 
storage spool 300 has a hollow cylindrical axis which 
drops down onto the first spindle 316, and the power 
spool 302 similarly has a hollow cylindrical axis which 
drops down onto the second spindle 31 8, so the storage 
spool 300 and power spool 302 rotate on their respec- 
tive spindles 31 6, 31 8. There is a hole 320A in the hous- 
ing cover 314, and there is a corresponding hole 320B 
in the power spool 302, which allows the transaxial pow- 
er module 21 to be prewound and pinned in place, as 
was described earlier with respect to the coaxial power 
module 20. 

[0053] The power spool 302, shown in detail in Fig- 
ures 45 - 48, has a smooth flange 322 at one end and 
a geared flange 324 at the other end. It defines a central 
opening 326 (See Figure 48), a rectangular recess 328, 
and a cylindrical projection 330 projecting toward the re- 
cess 328 for retaining the end of the coil spring 304, sim- 
ilar to the retaining arrangement in the coaxial power 
module 20. 

[0054] There is a beveled gear 332 mounted in the 
housing 31 2, as shown in Figures 41 and 44. At the base 
of the beveled gear 332 is a drive gear 334, which mesh- 
es with the toothed flange 324. The spindle 336 (See 
Figure 63) of the combination beveled gear 332/drive 
gear 334 fits into a recess 337 in the housing 312 (See 
Figures 54 and 55), for rotation relative to the housing 
312. An output gear 338 is mounted in a hole 340 (See 
Figure 63) of the housing 312. The output gear 338 
meshes with the beveled gear 332, and includes a fe- 
male, non-cylindrical output shaft 342, which receives 
the non-cylindrical drive shaft of the transmission 30. 
[0055] Figure 57 depicts an alternate embodiment of 
the transaxial power module 21 A with four differences 
over the previous embodiment: 

The storage spool 300 now has two spacers 306 
while previous embodiments had either one or no 
spacers. 

The housing cover 31 4A has extensions 344A, 



15 



20 



25 



30 



15 



29 



EP 1 039 092 A2 



30 



344B so that this same transaxial power module 
may be installed in a one-inch head rail 12 (cover 
without extensions) or in a two inch head rail 12A 
(cover with extensions 344A, 344B). 
The anti-backlash gate 308 and its associated s 
spring 310 have been eliminated in this embodi- 
ment. As was the case for the coaxial power module 
20, the anti-backlash gate 308 is optional and is only 
present to prevent the possible incorrect winding of 
the coil spring 304'ontothe power spool 302 the first 10 
time the coil spring 304 is wound onto the power 
spool 302, as shown in Figure 61 . After the first full 
turn of the power spool 302 the coil spring 304 itself 
excludes the anti-backlash gate 308 from the open- 
ing 326 in the power spool 302 such that the anti- is 
backlash gate 308 no longer impedes the rotation 
of the power spool 302 in either direction. 
The output gear 338A has a non-cylindrical female 
output shaft 342 which has a n D M shape instead of 
the square shape of the output gear 338. 20 

[0056] In fact, one will find that this feature (of a dif- 
ferent shape of the output shaft) is a critical component 
of the ability to interconnect separate modules to obtain 
a working system. Many of the modules introduced in 2s 
this specification may have output shafts which may be 
male or female, or may be "D" shaped" or square 
shaped (or any other non-cylindrical shape), as required 
to mate up properly with an adjacent module. The 
change from male to female or from "D" shaped to so 
square shaped is done quickly easily, and inexpensively 
by the replacement of a single element of the module, 
leaving the balance of the module unchanged. 
[0057] Figure 60 shows one more embodiment of the 
transaxial power module 21 B which is used when con- 35 
necting two or more transaxial power modules in series. 
The only difference from the previous embodiment is the 
addition of two idler gears 346, 348. Idler gear 346 is the 
same size as the gear on the gear flange 324 on the 
power spool 302, and the idler gear 346 spins freely on 40 
the same spindle 316 used by the storage spool 300. 
The second idler gear 348 fits onto an upwardly project- 
ing cylindrical spindle 350 on the housing 312 and is 
sized such that it will transfer power from the first idler 
gear 346 to the geared flange 324 on the power spool 45 
302, and thus to the drive gear 334, the bevel gear 332, 
and eventually to the output gear 338. The first idler gear 
346 is so placed such that it projects slightly outside of 
the housing 312 via the opening 352 (See Figures 42, 
58, and 63. These figures show the opening 352 but do so 
not show the idler gear 346 projecting through the open- 
ing 352). 

[0058] Figure 202 depicts two transaxial power mod- 
ule 21 B and 21 C connected in series to a transmission 
30, The transaxial power module 21 B would have the ss 
set of idler gears 346, 348. The second transaxial power 
module 21 C is slightly different from a typical transaxial 
power module 21 in that the drive gear 334, the bevel 



gear 332, and the output gear 338 have been eliminated 
and the housing has been truncated such that the 
geared flange 324 on the power spool 302 now projects 
slightly outside the truncated housing. This special trun- 
cated housing transaxial power module 21 C is required 
when connecting one or more transaxial power modules 
in series. All the transaxial power modules being con- 
nected in series should be of the truncated housing de- 
sign 21 C except the last power module 21 B which con- 
nects to the rest of the system. 
[0059] As these two transaxial power modules are fit- 
ted together for a series connection with wedge shaped 
projection 349 fitting into wedge shaped groove 351 (as 
shown in Figure 202), the geared flange 324 on the pow- 
er spool 302 of the truncated housing module will mesh 
with the first idler gear 346 of the transaxial power mod- 
ule 21 B (See Figure 60). Thus, the force generated by 
the coil spring 304 of the truncated-housing power mod- 
ule 21 C will be transferred to the idler gears 346, 348 of 
the module 21 B, to the power spool gear 324, to the 
drive gear 334, to the bevel gear 332, to the output gear 
338, and finally, through the output shaft 342, to the 
transmission 30. In this manner, two or more transaxial 
power modules may be connected in series to increase 
the force available to raise a blind 10L. 

THE TRANSMISSION: 

[0060] The transmission 30 and its parts for the blind 
10 of Figure 1 are shown in Figures 64 - 90. Referring 
first to Figure 65, the transmission 30 includes a drive 
shaft 402, which may be cylindrical or tapered, and a 
driven shaft 412. The drive shaft 402, shown in more 
detail in Figures 68 - 72, has a non-circular end 404 that 
is received in the female non-circular recess 246 of a 
projection 232 on one end of the power spool 208 or 
208A (See Figure 21) of the power module 20, so that 
the power spool 208 of the power module 20 drives the 
drive shaft 402 of the transmission module 30. The other 
end of the drive shaft 402 defines a substantially cylin- 
drical projection 406. There is a shoulder 408 on one 
end of the drive shaft 402, as shown in Figure 65. There 
are bushings 41 OA, B, C, and D at the ends of the drive 
shaft 402 and at the ends of the driven, threaded shaft 
412. The drive shaft may be a straight cylinder drive 
shaft 402 (Figures 68 - 72) or a tapered cylinder drive 
shaft 402A (Figures 73 - 78) as shown in Figure 66, de- 
pending upon.the desired transmission ratio. A tapered, 
threaded shaft 412 (shown in more detail in Figures 81 
- 86) lies parallel to the drive shaft 402, and inside the 
transmission housing 400. At the large end of the ta- 
pered, threaded driven shaft 412 is a first gear 414. The 
number of teeth on the gear may vary. In this embodi- 
ment, the first gear 414 is an integral part of the driven 
shaft 412, but it could be made as a separate piece that 
is connected to the threaded driven shaft 41 2, A second 
gear 416 is meshed with the first gear 414 and is fixed 
to the transmission output shaft 418, which projects out 
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an opening 420 in the end cover 422 of the transmission 
housing 400. While this embodiment uses output gears 
to align the transmission 30 with the lift rod 26, it is pos- 
sible, in certain sizes of blinds, to have the lift rod 26 
aligned directly with the threaded driven shaft 412, so $ 
that output gearing is not required. The end cover 422 
of the transmission housing 400 is held onto the main 
portion of the transmission housing 400 by means of 
self-tapping screws 424 (or other suitable fastening de- 
vices), which extend through holes 426 in the housing 10 
end cover 422 and into cylindrical receptacles 428 in the 
transmission housing 400. There is an outward projec- 
tion 430 at the end cover 422 of the transmission 30, 
which, in some assemblies, is used as a spacer to abut 
the end of the tilt rod 24 and prevent the tilt rod 24 from *5 
sliding axially within the head rail 12. 
[0061 ] An intermediate cap 432, as shown in more de- 
tail in Figures 79A through 79F, supports and aligns the 
ends of several of the components, as will be described 
below. The intermediate cap 432 has two faces 434, 20 
436. The output-directed face 434 defines a cylindrical 
projection 438, which is received in a cylindrical recess 
438A (See Figure 80) of the second gear 416. The input- 
directed face 436 defines a cylindrical recess 440, which 
is offset from the cylindrical projection 438. The cylindri- 25 
cal recess 440 receives and supports for rotation the 
end 406 of the cylindrical input shaft 402 of the trans- 
mission 30. 

[0062] So, the transmission 30 has three rotating 
parts. The first rotating part is the drive shaft 402, which 30 
has its input non-cylindrical end 404 mated with the out- 
put female non-cylindrical recess end 246 of the power 
spool 208 of the spring motor 20. The shoulder 408 at 
that input end of the drive shaft 402 is supported in a 
hole (not shown) at the input end 444 of the housing 400 35 
such that the non-cylindrical input end 404 projects out 
beyond the housing 400 (shown in Figure 64). The pro- 
jection 406 at other end of the drive shaft 402 is received 
in the recess 440 of the intermediate cap 432, and the 
intermediate cap 432 is held in position in the housing 40 
400 by the second gear 41 6 pushing it against the hous- 
ing 400. 

[0063] The second rotating part is the tapered, thread- 
ed driven shaft 412 which has a substantially cylindrical 
projection 442 at its first end and which is received in a 45 
bushing 41 0C which in turn is received in a hole (not 
shown) at the first end 444 of the transmission housing 
400. The gear 414 is fixed to the other end of the ta- 
pered, threaded driven shaft 412 and defines a cylindri- 
cal recess 446 which receives a bushing 41 0D which in so 
turn is received in the cylindrical projection 448 on the 
inner face of the end cover 422 of the transmission 30. 
(The end cover 422 is shown in detail in Figure 79.) 
[0064] The third rotating part in the transmission 30 is 
the output gear 416/output shaft 418 which preferably 55 
is molded as a single piece. As was explained above, 
the recess 438A of the output gear 416 (See Figure 80) 
receives and is supported by a projection 438 on the 



output face 434 of the intermediate cap 432. The output 
gear 416 is meshed with the gear 414 at the end of the 
threaded driven shaft 412. The output shaft 418 extends 
through and is supported by a hole 420 in the end cover 
422. The output end of the output shaft 418 defines a 
non-cylindrical recess 450, which receives the similarly- 
configured non-cylindrical lift rod 26, as shown in Figure 
1. 

[0065] As shown in Figure 70, there is a small hole 
452 near the input end of the drive shaft 402 extending 
completely through the drive shaft 402. This hole 452 
receives a transmission cord 454, which is knotted at 
the end or otherwise secured, so it cannot come free 
from the shaft 402. Mechanisms for securing a cord are 
described later with respect to the lift cord and could also 
be used to secure this transmission cord 454. As shown 
in Figures 85 and 86, there is also a hole 456 in the large 
diameter end of the tapered, threaded driven shaft 412, 
which extends into the cylindrical recess 458. This hole 
456 receives the other end of the transmission cord 454, 
which again is knotted or otherwise secured so that it 
cannot come free. 

[0066] As shown in Figure 65, the transmission cord 
454 is wound onto the threaded, tapered driven shaft 
412 when the blind is in the fully lowered position, with 
the coil spring 200 of the power module 20 wound on 
the power shaft 208. As the blind 10 is urged up, the coil 
spring 200 rolls onto the storage spool 206, causing the 
drive shaft 402 to rotate, which winds the transmission 
cord 454 onto the drive shaft 402, causing the tapered, 
threaded driven shaft 41 2 to rotate. This causes the gear 
41 4 to rotate, which, in turn, rotates the output gear 41 6, 
which rotates the output shaft 418, which rotates the lift 
rod 26, which causes the lift cords 16 to be rolled onto 
the lifting modules 40, as will be described later. When 
the blind 10 is pulled down, the lift cords 16 are unwound 
from the lifting modules 40, causing the lift rod 26 to ro- 
tate in the opposite direction, also causing the output 
shaft 418 and output gear 416 to rotate in the opposite 
direction, which causes the tapered driven shaft 412 to 
rotate so as to wind up the transmission cord 454 onto 
itself, which rotates the drive shaft 402, which drives the 
power spool 208 to wind the spring 200 back up on the 
power spool 208. 

[0067] The shafts 402, 41 2 of the transmission 30 are 
tapered relative to each other so that the output force is 
greater when the blind is in the raised position and is 
less when the blind is in the lowered position. The output 
force must be small enough that the blind is not pulled 
upwardly and great enough that the blind does not fall 
down when the user releases it at any point along the 
range of motion of the blind. 

TRANSMISSION ADAPTED TO CARRY HEAVIER 
LOADS: 

[0068] As was discussed in the summary of the inven- 
tion, heavier loads such as those imposed by handling 
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larger blinds, especially metal and wooden blinds, pose 
a problem, especially for the transmission. First, the 
heavier weight necessitates a stronger transmission 
cord 454 to transmit sufficient force to handle this 
weight. The obvious solution would be to increase the 
cord diameter, but a larger diameter cord would require 
longer transmission shafts 402, 412 to accommodate 
the cord 454. These longer shafts 402, 412 would then 
have to be more slender in order for the shafts 402, 41 2 
and cord 454 to fit in the same space constraints of the 
head rail 1 2. These longer shafts with a higher slender- 
ness ratio (ratio of length to girth) would not be strong 
enough to handle the load and, due to the continuous 
flexing of the shafts caused by the load, the shafts might 
fail in an unacceptably short number of cycles. 
[0069] However, a solution to the problem has been 
developed. It has been discovered that an Ultra High 
Molecular Weight (UHMW-PE) polyethylene twisted or 
braided cable (or cord) 454 has a tensile strength ex- 
ceeding that of steel and has flexibility and fatigue re- 
sistance superior to Aramid fibers such as Kevlar, Twar- 
on, Norn ex or indeed all other known plastics. With 
these characteristics, it was possible to reduce the di- 
ameter of the transmission cord 454, shorten the length 
and increase the cross-section of the transmission 
shafts 402, 412, and end up with a much stronger prod- 
uct. 

[0070] Typically a 3:1 transmission ratio is enough to 
handle the load of the lighter weight blinds (smaller 
blinds or blinds made out of plastic or fabric). However, 
for higher loads, such as those encountered when han- 
dling larger blinds or blinds made out of wood, a higher 
transmission ratio in the 5:1 range or higher may be re- 
quired. The 3:1 transmission ratio can be achieved by 
having a smooth, unthreaded cylinder 402 (with no ta- 
per) (As shown in Figure 65) in connection with a uni- 
formly tapered threaded cone 41 2 which has a uniform 
pitch to the threads for its entire length, as was de- 
scribed with respect to the first embodiment of the trans- 
mission 30. The result is a desirable, very linear power 
curve. In the 5: 1 transmission, however, in order to keep 
the shafts 402, 41 2 short and stubby instead of long and 
slender, both the drive shaft and the driven shaft are ta- 
pered (as shown in Figure 66). This brings in another 
complication - proper tracking of the cord 454 as de- 
scribed below. 

[0071] In order for the transmission cord 454 to track 
correctly, the cord 454 must always lead perpendicularly 
from the axis of rotation of the driven shaft 412 to the 
drive shaft 402A. If, when winding on the drive shaft 
402A, the cord 454 leads ahead*of the driven shaft 412 
(as is shown in Figure 87A), and this lead action ap- 
proaches one cord 454 diameter, this may result in an 
over- wrap or overlap (as has occurred in Figure B9), 
which normally takes place on the drive shaft 402A but 
could also take place on the driven shaft 41 2. This over- 
wrap condition is very undesirable. 
[0072] In order for the cord 454 to track correctly such 



that the cord 454 always leads perpendicularly from the 
axis of rotation of the driven shaft 41 2 to the drive shaft 
402A, the ratio of the pitch of the grooves of the driven 
shaft 41 2 to the cord diameter must be equal to or great - 
5 er than the ratio of the diameter of the driven shaft 41 2 
at that point to the diameter of the drive shaft 402 A at 
that same point. The pitch of the grooves of the driven 
shaft 41 2 is defined as the center-to-center distance "d" 
(See Figure 84) from one groove to the next. 
[0073] For instance, if the diameter of the driven shaft 
41 2 at a given point is 3 inches and the drive shaft 402A 
diameter at that same point is 1 inch, then the ratio is 3: 
1 or 3. If the cord 454 diameter is 0.05 inches, then the 
pitch of the grooves at that point should be 0.15 inches 
or more since the ratio of the pitch to the cord 454 di- 
ameter (0.15 to 0.05) needs to be equal to or greater 
then the ratio of the driven shaft 412 diameter to the 
drive shaft 402A diameter which is 3 to 1 . 
[0074] If the pitch of the grooves (distance from one 
groove to the next) is 0.2 inches, for example, then the 
ratio of this pitch to the cord 454 diameter is 0.2 to 0.05 
which is equal to 4. Since 4 is greater than 3 (which is 
the ratio of the diameter of the driven shaft 412 to the 
diameter of the drive shaft 402A, 3 to 1) then, in this 
case, the cord 454 will track properly with no problems 
of over-wrap (provided this condition is met throughout 
the length of the transmission shafts 41 2, 402 A). 
[0075] If the pitch of the grooves (distance from one 
groove to the next) is 0.1 inch, for example, then the 
ratio of this pitch to the cord 454 diameter is 0.1 to 0.05 
which is equal to 2. Since 2 is smaller than 3 (which is 
the ratio of the diameter of the driven shaft 41 2 to the 
diameter of the drive shaft 402A, 3 to 1 ) then, in this 
case, the cord 454 will not track properly and may well 
develop problems of over-wrap. 
[0076] Since, in the 5:1 transmission, the diameters 
of both the drive shaft 402 A and the driven shaft 41 2 are 
constantly changing (they are both tapered), then their 
ratios are also constantly changing, and thus, the pitch 
on the grooves of the driven shaft 41 2 is also changing. 
At the low end of the power curve (where the driven shaft 
412 diameter is smallest and the drive shaft 402A diam- 
eter is largest) the pitch of the grooves will be short. At 
the high end of the power curve (where the driven shaft 
412 diameter is largest and the drive shaft 402 A diam- 
eter is smallest) the pitch of the grooves will be long. 
This combination of short pitch at the low end of the pow- 
er curve and long pitch at the high end of the power 
curve results in the added benefit of a much more linear 
power curve than if the groove pitch is maintained con- 
stant throughout the entire length of the driven shaft 41 2. 
[0077] Experimentation has determined that the min- 
imum groove pitch on a driven shaft 412 which results 
in good cord 454 tracking characteristics is two times 
the cord 454 diameter. Further experimentation has de- 
termined that, despite the precautions of maintaining a 
ratio of groove pitch to cord diameter which is greater 
than the ratio of driven shaft 412 to drive shaft 402A di- 
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ameters at any point along the shaft length, there is a 
physical limitation to the degree of slope on the smooth 
tapered drive shaft 402A. If the degree of slope is too 
great (the taper is too high) then the transmission cord 
454, instead of tracking perpendicularly to the driven 
shaft 412 thread, has a tendency to slide down the slope 
and thus get ahead of the thread when transferring to 
the drive shaft 402 A, or to trail behind the thread when 
transferring to the driven shaft 41 2. Either of these cases 
can result in an over-wrap condition and malfunction. 
[0078] This condition works against the design in two 
ways. The heavier the load, the greater the tendency of 
the cord 454 to slide down a given slope on the tapered 
drive shaft 402A. Also, the heavier the load, the greater 
the desired slope to achieve a greater transmission 
range. The end result is that this is another limiting factor 
on the minimum length of a given transmission 30. This 
sliding down tendency, or slippage, may be reduced by 
adding a texture to the surface of the tapered drive shaft 
402 A. If the drive shaft 402 A is die cast, this texture may 
be added in the cavity from which the part is cast. If the 
part is machined (or is perhaps a two-piece composite 
where one piece is die cast and the other piece is a ma- 
chined piece), the cutting tool may take a coarser cut to 
provide this added texture. 

[0079] Loading (i.e. total weight of the blind) will de- 
termine the tapered drive shaft 402A surface treatment. 
Low load will allow for a smooth surface. A moderate 
load may require a textured surface to prevent slippage. 
A high loading may mandate a grooved surface, similar 
to the threads on the driven shaft 41 2, in order to main- 
tain proper cord 454 location. 
[0080] Other approaches to eliminating or alleviating 
the over-wrap condition include: 

1) Lengthening both the drive shaft 402C and the 
driven shaft 412 (as shown in Figure 88), so as to 
have enough length for the cord 454 to wrap prop- 
erly on the drive shaft 402C without over-wrap. The 
drawback of this approach is that the transmission 
30 is now longer, taking up more of the scarce room 
available in the head rail 1 2, and the aspect ratio 
(width to length ratio) of the shafts 402C, 41 2 is now 
smaller, making them more susceptible to flexing 
and premature failure (unless, of course, the diam- 
eters of the shafts 402C, 412 are also increased, 
taking up even more of that scarce room available 
in the head rail 12). Or 

2) Changing the degree of taper of the drive shaft 
402B as is shown in Figure 87B. In this instance, all 
the taper is eliminated at the point where the cord 
454 begins to crowd itself as it wraps onto the drive 
shaft 402B, so that no over-wrap condition occurs. 
It may also be possible to simply reduce the degree 
of taper on the drive shaft 402D as is shown in Fig- 
ure 87 where a first section 466 close to the largest 
diameter has a steeper taper, and then this taper is 
reduced in a second section 468 towards the small- 



est diameter of the drive shaft 402D. 

[0081] Despite all best efforts, it is not always possible 
or practical to totally eliminate some "leading" of the cord 

5 454 as it winds onto the drive shaft 402. The cord 454 
will then tend to abrade against the side walls 470 of the 
threads 469 of the driven shaft 412 (See Figures 90A, 
90B), resulting in both additional frictional losses and 
fraying (and eventual premature failure) of the cord 454. 

10 Thus, it is particularly important that the threads 469 on 
the driven shaft 412 be opened as much as possible so 
as to substantially reduce or eliminate this potential in- 
terference between the cord 454 and the side walls 470 
of the threads 469. This opening of the threads may be 

15 measured by the angle |J (See Figure 90A). This angle 
p should not be less than 30 degrees and preferably 
should be in the 90 degree to 120 degree range (as 
shown in Figure 90B). 

[0082] In summary, the transmission 30 is designed 

20 for minimum length based on the heaviest load, the 
worst case scenario. This implies a higher transmission 
ratio in the 5: 1 range or higher, and tapered drive shafts 
402A and driven shafts 412, with a variable pitch on the 
grooves of the driven shaft 412. Lower loads may then 

25 be accommodated within the same housing with minor 
changes in taper and/or pitch to one or both of the shafts 
402A, 412 (for instance, make the cylinder non-tapered 
as in item 402 in Figure 65, or of varying tapers as in 
item 402D in Figure 87 or item 402B in Figure 87B). 

30 [0083] The transmission 30A shown in FIGS. 66- 67, 
has been developed to solve the problem of handling 
heavier loads. Most of the components and their de- 
scription and function remain unchanged from that of the 
standard transmission 30 described earlier. Therefore, 

35 this description will focus primarily on the differences 
from the transmission 30. 

[0084] Figure 66 shows an exploded view of the trans- 
mission 30A adapted to carry heavier loads. The thread- 
ed driven shaft 412, which is shown in greater detail in 

40 Figures 81 through 86 is in fact the very same driven 
shaft 412 shown in Figure 65. However, In an embodi- 
ment adapted for heavier loads, the pitch "d" (See Fig- 
ure 84) of the threads of the driven shaft 412 may be 
variable and, in fact, the pitch "d" at any given point 

45 along the length of the driven shaft 41 2 is such that the 
ratio of the pitch "d" to the diameter of the transmission 
cord 454 is equal to or greater than the ratio of the di- 
ameter of the driven shaft 412 to the diameter of the 
drive shaft 402 at that same given point. This relation- 

so ship ensures that the cord 454 will always lead perpen- 
dicularly from the driven shaft 412 to the drive shaft 402 
and will thus not result in an over-wrap condition where 
the cord 454 wraps around itself and causes a malfunc- 
tion. The groove pitch "d" of the driven shaft 412 is never 

55 less than two times the diameter of the transmission 
cord 454. In the heavier duty embodiment, the transmis- 
sion cord 454 preferably is an Ultra High Molecular 
Weight (UHMW) polyethylene cord manufactured by 
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Berry Braiding, Inc. of 1500 Interstate Dr., Erlanger, 
Kentucky 41 01 8 under the name Blue Knight Kite String 
or Spectra 1 000. This cord 454 is supplied in three sizes: 
a 1 30 Lb. line designated SPBR 1 30, a 1 55 Lb. line des- 
ignated SPBR 155, and a 200 Lb. line designated SP- s 
BR-200. Other heavy duty cords may replace the pre- 
ferred cord material in less demanding applications. In 
a preferred embodiment, the cord diameter is less than 
0.03 inches. 

[0085] Specifically in the case of a transmission 30A* 
for handling heavier loads, it is advantageous to use a 
tapered drive shaft 402A instead of the straight cylindri- 
cal drive shaft 402 of the standard transmission 30. This 
tapered drive shaft 402 A is very similar to the straight 
cylindrical drive shaft 402 except that the shaft 402 A 
now tapers from a large diameter at the input end 444 
of the transmission housing 400, to a small diameter at 
the opposite end. The larger diameter of this drive shaft 
402A may allow for the shoulder 409 at that end to ac- 
commodate a slotted opening 460 (See figures 77 and 
78) to be used to secure the transmission cord 454 as 
is discussed below. 

[0086] The transmission cord 454 is secured to the 
driven shaft 41 2A as was already described in the pre- 
vious embodiment of a transmission 30, and involves 
threading the cord 454 through a hole 456 on the driven 
shaft 41 2A and 128 and then tying a knot or attaching 
something to the cord 454 which is larger in size than 
the hole 456 through which the cord 454 was threaded 
so that the cord 454 can not be pulled back out. Similarly, 
the cord 454 is secured to the tapered drive shaft 402 A 
by tying a knot or attaching something to the cord 454 
which is larger than the slotted opening 460 on the 
shoulder 409 of the tapered drive shaft 402A. This en- 
largement on the cord 454 is then slipped behind the 
slotted opening 460 where it will "catch" and thus pre- 
vent the cord 454 from being pulled back out. 
[0087] The best way to secure this UHMW cord 454 
to the driven shaft 41 2A and drive shaft 402A is as de- 
scribed above but using a specific knot, known as a fig- 
ure 8 knot and shown in FIG. 84A. This is the simplest 
knot that can be tied, which will not slip, for this particular 
type of cord 454. For extra security or if a larger enlarge- 
ment is desirable in the cord 454, a figure 12 knot (so 
called because it is a figure 8 knot with an extra loop), 
as depicted in Figure 84C, may be used. Figure 84B 
shows the intermediate step from a figure 8 knot in order 
to achieve the figure 1 2 knot. 

[0088] An alternate method to secure the UHMW cord 
454 to the driven shaft and the drive shaft is depicted in 
Figures 84D/84E, 84F, 84G, 84H, and 841. Instead of 
a knot on the transmission cord 454, the cord 454 is 
threaded through a cylindrical bead 496, the bead 496 
is flipped 180 degrees, and the bead 496 in turns slides 
into a recess 497 on the shoulder 409 of the tapered 
drive shaft 402E, locking the cord 454 in place. This 
method of securing the cord 454 depends upon several 
sharp turns which the cord 454 must make, which drives 



up the frictional forces between the cord 454, the bead 
496, and the recess 497, thus preventing the cord 454 
from slipping. This alternate method of securing a cord 
may be used wherever a cord must be secured to an- 
other component (not just a transmission cord secured 
to a drive shaft or a driven shaft) instead of the knots or 
other enlargements disclosed earlier. 
[0089] To ensure that the transmission cord 454 is in 
the right place at the point of installation, the transmis- 
sion assembly 30 must be kept under tension from the 
time it is initially assembled until it is fully installed in the 
head rail 12 with the tension of the spring motor 20 ap- 
plied to it. To accomplish this tensioning, a pin 462 is 
inserted through a hole 464 in the end cover 422. This 
pin 462 locks between two teeth on the geared output 
end 414 of the driven shaft 412 to prevent the driven 
shaft 412 from rotating. 

[0090] Because the transmission 30 may be installed 
in the head rail 1 2 with either side in the up position, two 
such locking pins 462 are installed. Once the orientation 
is decided, the lower pin 462 is removed just prior to 
installation of the transmission 30 in the head rail 12. 
Once the transmission 30 is installed in the head rail 12 
and the spring motor(s) 20 and load are attached, the 
second (upper) pin 462 is removed. 

TRANSMISSION ADAPTER FOR ONE-INCH HEAD 
RAIL: 

[0091] Referring back to Figure 1 , there is an adapter 
32 between the transmission 30 and the coaxial power 
module 20. Figure 91 is a more detailed view of this 
adapter, and Figures 92 - 96 provide a more detailed 
and enlarged view of the assembly of the transmission 
30 with the coaxial power module 20, and how they are 
secured in the one-inch head rail 12. 
[0092] The transmission 30 includes a housing 400 
onto which is mounted the adapter 32 (See Figures 92 
and 93). As shown best in Figure 91 , the adapter 32 has 
a hook 472 and recess 474 that mate with the corre- 
sponding recess 244 and hook 242 of the adjacent 
housing half 204 of the power module 20. The adapter 
32 also has cylindrical projections 476 and recesses 478 
which mate with corresponding recesses 240 and pro- 
jections 238 on the adjacent power module housing half 
204. The adapter 32 defines a U-shaped cutout 480, 
which receives the U-shaped end 444 of the transmis- 
sion housing 400 (See Figure 65). Ears 444A on the U- 
shaped end 444 of the transmission housing 400 are 
received in recesses 482 of the adapter 32 (shown in 
Figure 91 ), so that, when the adapter 32 is hooked onto 
the power module 20, as in Figure 94, the ears 444A of 
the transmission are trapped between the adapter 32 
and the power module 20, locking the transmission 30 
to the power module 20. 

[0093] The adapter 32 also includes a self tapping 
screw 484 (or other suitable fastening device) that is 
screwed into an opening 494 (See Figures 91 , 95 and 
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96) of the adapter 32. Once the power module 20 and 
the transmission 30 have been assembled into a single 
piece by means of the adapter 32, the entire assembly 
is slipped into the head rail 12, and placed where de- 
sired. The adapter 32 has two recesses 490 designed s 
to mate and cooperate with two corresponding channels 
492 on the head rail 12, such that when the assembly 
is slipped into the head rail, the channels 492 will snap 
into the recesses 490, and assist in holding the entire 
assembly in place. The screw 484 is then screwed into 10 
the opening 494 of the adapter 32 until the screw 484 
bottoms out. In the process, as shown in Figure 96, the 
bottom of the screw head 486 will grab and pinch the lip 
488 of the head rail 1 2 between the bottom of the screw 
head 486 and the adapter 32 itself. In this manner, the 1$ 
entire assembly is secured to the head rail 12. 

TRANSMISSION ADAPTER FOR 2 INCH HEAD RAIL: 

[0094] As shown in Figures 97 - 103, there is a very 20 
similar adapter 32B that is used to secure a coaxial pow- 
er module to a transmission for a two-inch head rail 1 2 A. 
The description and method for accomplishing the task 
are practically identical. Thus, the same item numbers 
are used except for the addition of a "B" suffix to desig- 2s 
nate the two-inch head rail 12A design versus the one- 
inch head rail 12 design. Except for being larger in size, 
the power modules 20 and the transmissions 30 are es- 
sentially identical for the one-inch head rail 12 and for 
the two-inch head rail 12A. 30 
[0095] Referring now to Figure 7, the transmission 30 
includes a housing, onto which is mounted an adapter 
32B . The adapter 32B, shown more clearly in Figures 
97 • 103, has a hook 472B and recess 474B that mate 
with the corresponding recess 244 and hook 242 of the 35 
adjacent power module housing half 204. The adapter 
32B also has cylindrical projections 476B and recesses 
478B which mate with corresponding recesses 240 and 
projections 238 on the adjacent power module housing 
half 204. The adapter 32B defines a U-shaped cutout 40 
480B, which receives the U-shaped end 444 (See Fig- 
ure 65) of the transmission housing 400. Ears 444A on 
the U-shaped end 444 of the transmission housing 400 
are received in recesses 482 B of the adapter 32 B 
(shown in Figure 97), so that, when the adapter 32B is 45 
hooked onto the power module 20, as in Figure 101, the 
ears 444 A of the transmission 30 are trapped between 
the adapter 32 and the power module 20, locking the 
transmission 30 to the power module 20. 
[0096] The adapter 32B also includes a self tapping so 
screw 484B (or other suitable fastening device) that is 
screwed into an opening 494B (See Figures 97, 102, 
and 103) of the adapter 32B. Once the power module 
20 and the transmission 30 have been assembled into 
a single piece by means of the adapter 32B, the entire ss 
assembly is slipped into the head rail 12A, and placed 
where desired. The adapter 32B has two recesses 490B 
designed to mate and cooperate with two corresponding 



channels 492B on the head rail 1 2A, such that when the 
assembly is slipped into the head rail, the channels 
492B will snap into the recesses 490B, and assist in 
holding the entire assembly in place. The screw 484B 
is then screwed into the opening 494B of the adapter 
32B until the screw 484B bottoms out. In the process, 
as shown in Figure 103, the bottom of the screw head 
486B will grab and pinch the lip 488B of the head rait 
12A between the bottom of the screw head 486B and 
the adapter 32B itself. In this manner, the entire assem- 
bly is secured to the head rail 12A. 

OTHER TRANSMISSION ADAPTERS 

Transmission adapter for parallel ratchet-type 
drive: 

[0097] Figure 5 shows a power group in which a ratch- 
et-type drive module 70 and a transmission module 30 
are connected in parallel via a transmission adapter 72. 
This power group is shown in greater detail in Figure 
207, and Figure 208 shows how this same adapter 72 
may be used to couple one or more coaxial coil spring 
modules 20 in series with the parallel arrangement of 
transmission module 30 and ratchet-type drive module 
70. The ratchet-type drive is fully described and dis- 
closed in U. S. Patent application 09/139-806 dated Au- 
gust 25, 1998, hereby incorporated by reference. 
[0098] Referring now to Figures 20SA and 208B, the 
transmission adapter 72 for parallel ratchet-type drive 
includes four components: a main housing 1 000, an end 
cover 1002, a drive gear unit 1004, and a driven gear 
unit 1006. The main housing 1000 has an inner surface 
1008 (See Figure 208B) and an outer surface 1010 (See 
Figure 208). The inner surface 1008 has a shoulder 
1012 along its perimeter, thus defining a cavity which 
houses the drive gear unit 1 004 and the driven gear unit 
1 006. This cavity is closed by the end cover 1 002 which 
has hooks 1014 which snap into recesses 1016 to hold 
the two parts 1000, 1002 together. 
[0099] The drive gear unit 1004 is a single piece in- 
cluding a drive gear 1020, a stub shaft 1022 projecting 
from one side of the drive gear 1020, and a long shaft 
1024 projecting out of the other end of the drive gear 
1020. The shape of the long shaft 1024 changes from 
a circular profile adjacent to the gear 1020, to a square 
profile 1026 as it gets farther from the drive gear 1020, 
and finally into two barbed ends 1028. 
[0100] The driven gear unit 1006 is a single piece in- 
cluding a driven gear 1030 and a stub shaft 1032 pro- 
jecting from one side of the driven gear 1030. A short <* 
square-profiled axle 1034 extends from the shaft stub 
1032. A second stub 1036 projects out of the other end 
of the driven gear 1030, and this stub shaft 1036 has a 
square recess 1038 (See Figure 208) to mate with the 
square male shaft 404 projecting from the end of the 
drive shaft of the transmission module 30, as will be ex- 
plained later. 
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[01 01] The end cover 1 002 has two openings 1 022 A, 
and 1032A whose inside diameters match the outside 
diameters of the shaft stubs 1022 and 1032, respective- 
ly, such that the drive gear unit 1 004 and the driven gear 
unit 1 006 are supported by and rotate in these openings 5 
1022A, 1032A. The end cover 1002 also has the usual 
cylindrical projections 238 and recesses 240, hooks 
242, and recesses 244 previously described with re- 
spect to the power module to achieve alignment and to 
quickly snap together with other modules such as the 10 
power module 20 of Figure 15. 
[0102] Projecting from the outer surface 1010 of the 
main housing 1 000 (See Figures 208 and 208A) are hor- 
izontal beams 1040, 1042, a cradle 1044, arms 1046, 
1048 with hooks 1050, 1052 respectively to support, 75 
cradle, grasp, and firmly secure the ratchet type drive 
module 70 against the outer surface 1010 of the main 
housing 1000. Also projecting from the outer surface 
1010 of the main housing 1000 are vertical, L-shaped 
channels 1054, 1055 and a base 1056 for the purpose 20 
of supporting and securing the transmission module 30 
against the outer surface 1010 of the main housing 
1000. As in the case of the openings 1022 A and 1032 A 
in the end cover 1002, there are also openings 1024A 
and 1036A in the main housing 1000, whose inside di- 25 
ameters match the outside diameters of the shaft stubs 
1 024 and 1 036 respectively such that the drive gear unit 
1004 and the driven gear unit 1006 are supported by 
and rotate in these openings 1024A, 1036A. Additional 
tabs 1 060, 1 062, and hooks 1 064 on the housing 1 000, 30 
and notches 1 066 on the end cover 1 002 serve to locate 
and secure the transmission adapter 72 to the head rail 
12Aof Figure 5. 

[01 03] Having described the transmission adapter 72 
for parallel ratchet-type drive, we now proceed to de- 35 
scribe its assembly and operation. The drive gear 1004 
is inserted in the cavity of the main housing 1000 with 
the shaft 1024 projecting through the opening 1024A. 
Similarly, the driven gear is placed in the cavity with the 
shaft stub 1036 projecting through the opening 1036A. 40 
The gear diameters of the drive and driven gears 1004, 
1006 are such that, when they are placed in their re- 
spective openings, their gears mesh. The end cover 
1 002 is snapped into place such that the stub shaft 1 022 
of the drive gear 1004 rests in and is supported by the 45 
opening 1022A, and the stub shaft 1032 of the driven 
gear 1006 rests in and is supported by the opening 
1032 A. 

[01 04] Any one or all of the following modules may be 
mounted on the transmission adapter 72 for parallel so 
ratchet-type drive: 

A power module 20 may be mounted such that the 
female end 246 (See Figure 208) of the power spool 
208 mates with the male end 1 034 of the driven gear ss 
unit 1006. Other power modules 20 may be hooked 
up in series with the first power module 20 (See Fig- 
ure 208). 



A transmission module 30 may be mounted such 
that the male end 404 of the drive shaft 402 mates 
with the female square recess 1038 of the driven 
gear unit 1006. 

A ratchet-type drive module 70 may be mounted 
such that the male end 1 026 of the drive gear unit 
1004 mates with the female output shaft of the 
ratchet-type drive module 70. 

[0105] The entire assembly is then installed in the 
head rail 1 2 A of Figure 5, and the lift rod 26 is connected 
to the output shaft 418 of the transmission module 30. 

Transmission adapter for Rotated Coaxial Motor: 

[0106] Figure 6 shows a blind in a two-inch head rail 
1 2A where the transmission module 30 and the coaxial 
motor power module 20 are both rotated 90° from their 
positions in Figure 1 , thanks to an adapter 74. It may be 
desirable to have the power group displaced to one side 
of the head rail 1 2A, as it frees up the entire length of 
the head rail 12A for some other purpose (such as for 
placing and driving tilt stations at both ends of the blind, 
or for placing cord or wand tilter mechanisms on either 
end of the blind), and the adapter 74 performs that func- 
tion. 

[01 07] Figure 210 provides a closer and more detailed 
view of the adapter 74. In fact, it does not differ much in 
its elements from some of the other transmission adapt- 
ers disclosed earlier. The adapter 74 provides a means 
for locating and securing the modules it is coupling to- 
gether, and also provides a means for securing the as- 
sembly to the head rail. The important difference in this 
instance is that the adapter 74 stands both the transmis- 
sion module 30 and the power module 20 in a position 
in which their shafts lie one above the other instead of 
side by side, thereby creating a lengthwise space in the 
head rail. This also highlights the flexibility of the mod- 
ules which permits their operation in different combina- 
tions, in different locations, and in different positions. 

LIFT AND TILT STATIONS: 

LIFT STATION ONLY 

[0108] As discussed earlier, architectural coverings, 
such as blinds 10 (See Figure 1), may have horizontally 
oriented slats 14. These slats 14 are suspended from 
overhead head rails 12 via tilt cables 18 (used to tilt the 
slats 14) and lift cords 16 (used to raise or lower the 
slats 14). Typically, there are at least two lift cords 16 
per blind 10 and it is important that these lift cords 16 
be lifted up evenly so that the slats 1 4 are raised parallel 
to the head rail 1 2 and do not end up askew. 
[0109] In the embodiment of Figure 1 , as the slats 14 
are raised, the lift cords 16 are wrapped around their 
respective winding drum (also called a wind-up spool) 
which are in the lift modules 40 within the head rail 12, 
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as will be described later. In order to ensure that the slats 
14 are raised evenly, it is important that the lift cords 16 
wind up on their respective wind-up spools such that 
successive coils of the cord 16 do not over-wrap. A 
number of devices have been disclosed to ensure that 5 
this over- wrap condition is avoided. 
[0110] Referring to Figure 1, the blind 10 includes a 
head rail 12, and a plurality of slats 14 suspended from 
the head rail 12 by means of lift cords 16. The lift cords 
1 6 extend through holes 1 7 in the slats 1 4 and are fas- 10 
tened to the bottom slat (or bottom rait) 1 4A. The slats 
14 are supported by ladder tapes 22, which are sus- 
pended from the head rail 1 2. Inside the head rail 1 2 are 
a coit spring power module 20, a transmission 30, and 
two lift and tilt modules 40. There are several ways the is 
slats 14 may be tilted, as will be described later The 
bottom slat (or bottom rait) 14A is heavier than the other 
slats 14, as is well known in the art. This particular em- 
bodiment uses a tilt control cord 52 and its associated 
tilt control mechanism 50. The blind 1 0 preferably would 20 
either include the tilt control cord 52 and its associated 
mechanism 50 or a tilt wand and its associated mecha- 
nism as will be described in an alternate embodiment. 
These mechanisms pull on one side or the other of the 
support ladders 22 to rotate the stats 1 4, as will be de- 25 
scribed later. Also housed in the head rail 12 are a tilt 
rod 24, and a lift rod 26, the functions of which will be 
described in more detail later. 

[0111] Figures 104 - 106 show a preferred embodi- 
ment of a lift module 500 used in the embodiment win- 30 
dow covering shown in Figure 8, which is a simpler 
mechanism than the lift and titt module 40 of Figure 1 . 
The lift module 500 is made up of three parts: a cradle 
502, a wind-up spool 504 and a securing clip 506. In this 
preferred embodiment, each one of these three parts 35 
502, 504, 506 is made as a single piece of injection 
molded plastic. 

[0112] The cradle 502 includes an elongated base 
512 with two end waits which we arbitrarily designate 
the rear end wall 51 4 and the front end wall 51 6. These 40 
end walls 514, 516 are perpendicular to the base 512 of 
the cradle 502, and substantially parallel to each other. 
Each of these end walls 51 4, 51 6 in turn defines a sub- 
stantially U-shaped opening 518, 520 designed to cra- 
dle or carry the respective portion of the shaft of the 45 
wind-up spool 504 as will be described later. The rear 
U-shaped opening 518 and the front U-shaped opening 
520 are aligned such that, when the wind-up spool 504 
is assembled onto the cradle 502, the end walls 514, 
516 straddle the wind-up spool 504 along its longitudinal so 
axis, and the shaft portions of the wind-up spool 504 rest 
securely in the U-shaped openings 518, 520 of the cra- 
dle 502, as will be explained later. To the left (as seen 
from the front) of the front end wall 51 6 of the cradle 502 
is tilt gear cradling cavity 508 the purpose of which is to ss 
cooperate with a tilt rod assembly as will be explained 
later in connection with another embodiment of the 
present invention (this cavity 508 is not needed for this 



embodiment and is only there for economy of tooling in 
order to share the same cradle with a lift and tilt embod- 
iment described later). On the same side as this tilt gear 
cradling cavity 508 is a "finger " or kicker 521, which is 
a wedge-shaped projection from the cradle 502, and 
which is located such that it cooperates closely with the 
wind-up spool 504 as will be discussed later. Finally, 
through the base 512 of the spool 502, and proximate 
the front end wall 516 is a small opening 519 (See Fig- 
ures 1 24 and 1 25) which acts as a guide to direct the' lift 
cord 16 through the cradle 502 to the spool 504. 
[0113] The wind-up spool 504 is a substantially cylin- 
drical body 522 which defines a rear end 524 and a front 
end 526. The rear end 524 has a slotted opening 528 
the purpose of which will be explained later. There is a 
small shoulder 530 around the circumference of the cyl- 
inder body 522 at its front end 526. The cord-receiving 
outer surface 532 of the cylindrical body 522 is slightly 
tapered (See Figure 111), having a maximum diameter 
just inside the front shoulder 530. Also projecting from 
the rear end 524 and the front end 526, are rear shaft 
534 and front shaft 536. These two shafts 534, 536 are 
hollow, axial ly aligned, and of a diameter that will allow 
them to rest snugly in the respective U-shaped openings 
518, 520 of the cradle 502. The front shaft 536 is pref- 
erably hollow and has an interior diameter (ID) with a 
non-circular profile adapted to engage and cooperate 
with the lift rod 26 (See Figure 1 ) such that rotational 
movement of the lift rod 26 will result in similar rotational 
movement of the shaft 536 and thus of the wind-up spool 
504. 

[0114] The front shaft 536 has a step 538 on its out- 
side surface. This step 538 serves to locate the spool 
504 on the cradle 502 by limiting its axial forward move- 
ment; since the dimensions of the opening 520 of the 
cradle 502 are smaller than the diameter of the step 538. 
The shoulder 530 on the spool 504 also serves to locate 
the spool 504 on the cradle 502 by limiting its rearward 
axial movement, since the shoulder 530 on the spool 
504 will hit the kicker 521 (and an extension 521 A (See 
Figure 122) which is a matching rim on the cradle 502 
which travels for a circumference substantially larger 
than the kicker 521) if the spool 504 tries to slide too 
much in the rearward direction. Thus, the kicker 521 is 
accurately positioned with respect to the spool 504 and 
the shoulder 530 such that the kicker 521 limits the rear- 
ward axial movement of the spool 504 in the cradle 502, 
and there is a very small gap of less than one cord di- 
ameter between the kicker 521 and the tapered outer 
surface 532 of the body 522 of the spool 504. 
[0115] Furthermore, the kicker 521 is also advanta- 
geously located such that it is proximate the side of the 
spool 504, as opposed to being proximate the bottom of 
the spool 504. In fact, in this preferred embodiment of a 
lift module 500 (and as seen in Figure 123), the kicker 
521 is located within the boundaries defined by an angle 
of plus or minus 45 degrees from a horizontal plane 
through the axis of rotation 517 of the shaft 536 of the 
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spool 504, and, in this particular embodiment, the kicker 
521 is on the side of the cradle 502 opposite the side 
where the opening 519 is located. 
[0116] By advantageously placing the kicker 521 in 
this location, any downward forces exerted by the s 
weight of the blind 1 0 on the spool 504, which may cause 
the spool 504 to sag downwardly, result in essentially 
no effect on the size of the gap between the kicker 521 
and the tapered outer surface 532 of the spool 504. 
Since this gap is essentially unaffected, the kicker 521 to 
does not come into direct contact with the tapered outer 
surface 532 of the spool 504, as it might if it were located 
near the bottom of the spool, so the spool 504 is able to 
rotate freely without any increased f rictional losses even 
if the spool sags. Also, the lift cord will not be pinched 15 
by the kicker 521 , and the gap between the kicker 521 
and the spool 504 will not become too large, as might 
occur if the kicker 521 were located in other positions. 
[01 1 7] Referring to Figure 1 06, a securing hood or clip 
506 makes up the last item part of the lift module 500. 20 
This clip 506 is only about 1/3 as long as the cradle 502 
and has only one end wall 540. This end wall 540 has 
two legs 542 which, between them, form a substantially 
U-shaped opening 544 whose diameter is equal to the 
outside diameter of the shaft 536 of the spool 504 (In 25 
this and all other areas of this specification where there 
is a discussion of the relationship of male and female 
rotating parts, where it is stated that the diameter of the 
male part is equal to that of the female part, it is to be 
understood that there is enough clearance between 30 
these parts for there to be rotation without interference 
friction). The two legs 542 are mirror images of each oth- 
er each ending in a small hook 543. The front end wall 
516 of the cradle 502 has two slots 546 straddling the 
front U-shaped opening 520 of the front end wall 516. -35 
These two slots 546 on the cradle 502 cooperatively re- 
ceive the two legs 542 on the clip 506 such that the legs 
542 of the clip 506 will slide down the slots 546. Once 
the hooks 543 of the legs 542 pass the bottom of the 
slots 546, they snap and lock into place, with the open- 40 
ing 520 on the cradle 502 and the opening 544 on the 
clip 506 aligned to form a round hole having an inside 
diameter equal to the outside diameter of the shaft 536 
of the spool 504. There is no need for a securing clip on. 
the rear of the lift module 500 because the rear end wall 45 
51 4 has an ear 548 which projects rearwardly at approx- 
imately a 45 degree angle from the plane defined by the 
rear end wall 514. This ear 548 is designed to partially 
bridge the opening 518 such that the rear shaft 534 of 
the spool 504 may be slid into the opening 51 8, but, once so 
the securing clip*506 has locked into place, the ear 548 
effectively locks the rear shaft 534 in place as well, with- 
out affecting the freedom of rotation of the shaft 534 and 
therefore the freedom of the spool 504 to rotate around 
its longitudinal axis. 55 
[01 1 8] It should be noted that we have described one 
opening 519 in the cradle 502 which acts as a guide to 
direct the lift cord 16 through the cradle 502 and place 



the lift cord 16 on the spool 504. In fact, the cradle 502 
may have a plurality of such openings, and these are 
depicted in Figures 125A through 125D, as items 519, 
51 9A, and 51 9B. This gives the same cradle 502 the 
flexibility to have the lift cord 16 come up through the 
middle of the cradle 502, via opening 51 9A (as may be 
desirable for a standard rout blind as shown in Figure 
3), or it may allow the use of the offset opening 51 9 (as 
may be desirable for a "de-lighted' product as shown in 
Figure 2), or even the use of offset opening 51 9B (as 
may be desirable for a standard rout product where the 
lift and tilt module is offset to make room for the tilt rod 
24). 

[01 1 9] Having physically described this preferred em- 
bodiment of a lift module 500, we now proceed to briefly 
explain its assembly and operation, referring primarily 
to Figures 106 and 125 A. One end of the lift cord 16 is 
threaded through the opening 51 9 in the forward portion 
of the cradle 502 as shown in Figure 1 25A. A small figure 
8 knot (as shown in Figure 84 A) is tied onto the end of 
the lift cord 16, and this figure knot is slid into the slot 
528 at the rear end of the spool 504 such that the knot 
is inside the cylindrical body 522 of the spool 504 and 
the lift cord 16 extends along the body 522 and through 
the opening 519, as shown in Figure 120. The knot pre- 
vents the lift cord 16 from pulling off of the spool 504. 
The spool 504 is placed in the cradle 502 such that the 
front shaft 536 is proximate the front end wall 516 and 
lying in the opening 520, and the rear shaft 534 is prox- 
imate the rear end wall 51 4 and lying in the opening 518. 
The securing clip 506 is slid downwardly and is snapped 
and locked into place such that the shaft 536 is now 
trapped within the hole defined by the opening 520 of 
the cradle 502 and the opening 544 of the clip 506. The 
clip 506 prevents the lift cord 16 from over wrapping 
since a downwardly projection 545 on the clip 506 ex- 
tends such that there is less than two lift cord 16 diam- 
eters between the projection 545 and the largest diam- 
eter portion of the surface 532 of the spool 522. 
[0120] Referring to Figure 8, the assembled lift mod- 
ules 500 are placed within the head rail 12, and the lift 
rod 26 extends through the hollow shafts 536, connect- 
ing the lift modules 500 together. As the bottom slat 1 4A 
is raised, the coaxial power module 20 causes the lift 
rod 26 to rotate around its longitudinal axis. This causes 
the spools 504 of the lift modules 500 to rotate, and the 
lift cords 16 begins to wind up and coil onto the spools 
504 as shown in Figure 1 20. As the coils form, the guide 
opening 51 9 at the base of the cradle 502 will guide the 
lift cord 1 6 to wind up onto the spool just inside the shoul- 
der 530. As the spool 504 rotates, the lift cord 1 6 travels 
with the spool 504, moving up and around and down 
until it contacts the kicker 521 , which pushes the lift cord 
16 approximately one cord diameter axially away from 
the shoulder 530 and toward the narrower diameter of 
the tapered outer surface 532 of the cylinder body 522. 
This leaves a space for the next coil of the lift cord 16. 
This action of the guide hole 519 positioning any new 
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cord 16 coming into the spool 504 such that it will be 
displaced by the kicker 521 down the tapered outer sur- 
face 532 of the cylinder body 522 ensures that no coil 
will remain where the new cord 16 is coming into and 
winding onto the spool 504, and thus ensures that there s 
is no over-wrap, as is shown in Figure 121. When the 
slats 14 are lowered, the reverse action takes place, 
and, since there was no over-wrap problem when the 
lift cord 16 was winding onto the spool 504, there will be 
no tangling or jamming when the lift cord 16 unwinds 10 
from the spool 504. 

[0121] Current architectural covering designs put a 
premium on the use of ever thinner lift cords 16 in order 
to keep the mechanical parts as small as possible to fit 
in the head rail 12, and so that the lift cord 16 detracts is 
less from the aesthetic value of the covering. 
[0122] The placement of the shoulder 530, the kicker 
512, and the opening 519, which accurately positions 
the lift cord 16 onto the wind-up spool 504, is important. 
The wind-up spool 504 is slightly tapered (See Figure 20 
111) away from the kicker 521 (which literally acts so as 
to kick or displace the latest coil axially to start it onto 
the tapered portion of the spool 504). Since the spool 
504 is tapered away from the kicker 521 , once the kicker 
521 has "kicked" the coil away from the kicker 521 , the 25 
coil will not come back up to the spot where the new 
cord 16 is coming to rest against the spool 504. The kick- 
er 521 is placed along the side rather than at the bottom 
of the spool 504 such that the tight clearance between 
the kicker 521 and the spool 504 is unaffected by the 30 
downward weight force of the blind 10. 
[0123] Other embodiments of lift modules will be pre- 
sented later, all of which have the same principal of op- 
eration for winding the lift cord 1 6 onto the wind-up spool 
504. The movement of the blind up and down will now 35 
be described. 

Movement of the blind up and down: 

[0124] Looking now at the blind 10G of Figure 8, the 40 
head rail 12 of this blind is identical to the blind 10 of 
Figure 1 , except that, because the pleated shade does 
not need to tilt, there is no tilt mechanism, and the "lift 
only" modules 500 are used. This blind 10G has the 
same coaxial spring motor 20, the same transmission 45 
30, and the same lift rod 26 described above with re- 
spect to Figure 1 . When the blind 10G is assembled, the 
power spool 208 of the power module 20 is prewound 
and pinned, as was described earlier. The power mod- 
ule 20 is snapped onto the transmission module 30 us- so 
ing the transmission adapter 32, and the transmission 
module 30 is connected to the lift rod 26. The "lift only" 
modules 500 are slid over the lift rod 26 and snapped 
into place on the head rail 12. The lift cords 16 are in- 
stalled on the lift only modules 500 as described above, ss 
with the blind extended and the lift cords 16 unwrapped 
from their spools as shown in Figure 1 20. In the trans- 
mission module 30, the transmission cord 454 is 



wrapped on the tapered, threaded output shaft 41 2. The 
retaining pin 278 of the power module 20 is pulled out, 
releasing the spring 200, so that the spring 200 begins 
exerting a lifting force on the lift cords 16, but, since the 
force is stepped down through the transmission module 
30, the resulting lifting force on the lift cords 16 is not 
sufficient to cause the blind to move up without a slight 
external input force. 

[0125] The user operating the blind then grabs the 
bottom slat or bottom rail 14A (or the handle 28) and 
pushes upwardly with a slight force. At this point, the 
force exerted by the spring 200 in the power module 20, 
is transmitted from the output shaft 208 of the power 
module 20 to the drive shaft 402 of the transmission 30, 
through the transmission cord 454 to the transmission 
driven shaft 41 2, through the first transmission gear 414 
to the second transmission gear 41 6 to the transmission 
output shaft 41 8, to the lift rod 26 and to the spools 504. 
This force causes the lift rod 26 to rotate so as to wrap 
up the lift cords 16 on their respective spools 504. As 
the blind travels upwardly, the transmission cord 454 is 
unwrapping from the driven shaft 412 and wrapping up 
on the drive shaft 402, and the spring 200 in the power 
module 20 is unwinding from the power spool 208, While 
the spring 200 continues to provide a nearly constant 
force to the transmission, the output force exerted 
through the transmission module 30 increases as the 
blind moves up ; so that, as the lift cords 1 6 are support- 
ing greater and greater weight, they have the increased 
force necessary to support that weight. When the user 
releases the handle 28 or bottom rail 14A, the blind 
stops and is held in that position until some other exter- 
nal force is applied. 

[0126] When the user decides to pull the blind back 
down, he grabs the bottom slat or rail 14A and exerts a 
downward force on the lift cords 16, which causes the 
cords 16 to unwind from the spools 504, which drives 
the lift rod 26 in the opposite direction, causing the cord 
of the transmission to wrap back up on the threaded 
shaft 412 and wrapping the spring 200 back up onto the 
power spool 208. 

[0127] These processes are repeated as the blind is 
raised and lowered. 

LIFT AND TILT STATION: 

[0128] Figure 1 shows a lift module 40 made in ac- 
cordance with the present invention in which the com- 
ponents are essentially identical to those of the lift mod- 
ule 500 of Figure 8, which was described earlier, except 
that two additional components are included, a small 
drive tilt gear 560 (also referred to as a tilt gear) and a 
larger driven gear 570 (also referred to as a ladder gear 
or tilt pulley) shown in Figures 107- 109. The purpose 
of these gears, as will be explained in greater detail later, 
is to provide a mechanism for tilting the slats 14 of the 
blind 10. 

[0129] Referring to Figure 109, the drive tilt gear 560 
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is designed to snap into place in the tilt gear cradling 
cavity 508 of the cradle 502, where it is allowed to rotate. 
The drive tilt gear 560 has a shaft 562 which is preferably 
hollow and has an interior diameter (ID) with a non-cir- 
cular profile adapted to engage and cooperate with the 
tilt rod 24 (See Figure 1) such that rotational movement 
of the tilt rod 24 will result in similar rotational movement 
of the shaft 562 and thus of the drive tilt gear 560. The 
tilt rod 24 provides the support for the tilt gear. The driv- 
en gear 570 also has a hollow shaft 572. The shaft 572 
has a circular inner cross-section such that it will mount 
over the front shaft 536 of the wind-up spool 504 and 
spins freely on this shaft 536. Thus, the driven gear 570 
is only conveniently using the shaft 536 of the spool 504, 
as well as the mounting and securing mechanism afford- 
ed by the cradle 502 and the clip 506, for freely spinning 
around its shaft 572 while being securely positioned rel- 
ative to the drive tilt gear 560. 

[0130] Referring to Figure 126, the driven gear 570 
has an outside diameter and is so placed relative to the 
driven tilt gear 560, that the teeth of the driven gear 570 
mesh with the teeth of the drive gear 560. Thus, when 
the tilt rod 24 rotates, it causes the drive tilt gear 560 to 
rotate, which, in turn, causes the driven gear 570 to ro- 
tate. However, the gear teeth on the driven gear 570 do 
not go all the way around the entire circumference of the 
driven gear 570. There are two gaps 574 straddling a 
solid segment 576 which has no teeth cut into it. Thus, 
as the drive tilt gear 560 rotates and meshes with the 
teeth on the driven gear 570, the teeth on the drive tilt 
gear 560 will reach one of the gaps 574 in the teeth of 
the driven gear 570. The teeth on the drive tilt gear 560 
will have nothing to mesh with at this point, and the solid 
segment 576 following the gap 574 will ensure that the 
driven gear 570 comes to a halt even if the drive tilt gear 
560 continues to spin in the same direction. When the 
drive tilt gear 560 is then rotated in the opposite direc- 
tion, it will again engage the teeth of the driven gear 570 
until the second gap 574 is reached and the driven gear 
570 once again comes to a halt, even if the tilt gear 560 
continues to rotate in the same direction. Since this is 
the tilt mechanism, the outside diameter of the driven 
gear 570 and the travel between stops of the driven gear 
570 are sized to correspond to the full tilt up and the full 
tilt down positions of the stats 14 of the blind 10 when 
operated as explained below. 

[0131] Figure 1 shows this embodiment of the lift mod- 
ules 40 as they are installed in a head rail 12 of a blind 
1 0. Two sets of ladder tapes 22 are shown. These ladder 
tapes each have two tilt cables 16, going up along the 
sides of the slats 14. These two cables 18 go through 
openings 566 in the head rail12A (best shown in Figure 
1 33A) in the head rail 12, through slotted openings 578 
in the cradle 502 of the lift module 40 (best seen in Fig- 
ures 124 and 126), and up onto the pulley or sheave 
portion 582 of the driven gear 570 as shown in Figure 
114A. The sheave portion 582 defines an eccentric 
drum. Each of the two tilt cables 18 is routed so that the 



tilt cables 18 straddle the shafts 536 (of the spool 504) 
and 572 (of the driven gear 570). The ends of the cables 
18 are then secured to the driven gear 570 via a figure 
8 knot (See Figure 84A), or some other enlargement 564 
s as shown in Figure 114A, to secure the ends of both tilt 
cables 1 8 behind slots 580 and caught and held in place 
by the prong 581 (See Figure 114) in the back of the 
driven gear 570 (similar to the way the slot 528 secures 
the lift cord 16 to the spool 504). The tilt cables 18 will 
then lie in a circumferential slot 582 (See Figures 113, 
1 1 4, and 11 4A) which is concentric with the shaft 572 of 
the driven gear 570. 

[01 32] As may now be appreciated from Figure 1 , as 
one or the other of the tilt cords 52 is pulled, the cord tilt 
mechanism 50 (to be described later) makes the output 
tilt rod 24 rotate, causing the drive tilt gears 560 and thus 
the driven gears 570 to rotate. As each driven gear 570 
rotates, one of the respective tilt cables 18 winds up onto 
its circumferential slot 582, shortening this side of the 
ladder tape, while the other tilt cable 18 unwinds from 
the same circumferential slot 582 and lengthens that 
side of the ladder. This action causes all the slats 14, 
connected to the respective ladder tape 22 to tilt and 
thus either close or open the blinds, depending on which 
tilt cord 52 is pulled. It should be noted that the clip 506 
prevents the titt cables 18 from coming out of the groove 
in their ladder pulley 570, because the clearance be- 
tween the inside of the clip 506 and the outside diameter 
of the ladder pulley 570 is equal to or less than the di- 
ameter of the tilt cable 18. 

LIFT AND TILT STATION FOR TWO-INCH HEAD 
RAIL: 

[01 33] Figure 7 shows a third embodiment of a lift and 
tilt module 500 A made in accordance with the present 
invention in which the components are similar to those 
of the first embodiment 40, except it is to be used in a 
two-inch head rail 12A, and the components, especially 
the cradle 502, and the securing clip 506, have a slightly 
different configuration to accommodate the differences 
found in this embodiment 500A. In order to simplify the 
description, all numbered items in this embodiment 
500A have the same numbers as the corresponding 
items in the embodiment 500 of Figure 8, except that a 
suffix "A" has been added to represent this third embod- 
iment. The lift module 500A, shown in more detail in Fig- 
ures 132- 135, is made up of four parts: a cradle 502A, 
a wind-up spool 504A, a securing clip 506A, and a lad- 
der gear or ladder pulley 550A. In this embodiment, 
each one of these four parts 502A, 504A, 506A 550A 
preferably is made as a single piece of injection molded 
plastic. 

[0134] The cradle 502A includes an elongated base 
51 2A with two end walls which we arbitrarily designate 
the rear end wall 51 4A and the front end wall 516A. 
These end walls 51 4A, 51 6A are perpendicular to the 
base 51 2A of the cradle 502A, and substantially parallel 
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to each other. Each of these end walls 514A, 516A in 
turn defines a substantially U-shaped opening 51 8A, 
520A designed to cradle or carry the respective portion 
of the shaft of the wind-up spool 504A as will be de- 
scribed later. The rear U-shaped opening 51 8 A and the 5 
front U-shaped opening 520A are aligned such that, 
when the wind-up spool 504A is assembled onto the cra- 
dle 502A, the end walls 51 4A, 51 6A straddle the wind- 
up spool 504A along its longitudinal axis, and the shaft 
portions of the wind-up spool 504 A rest securely in the 10 
U-shaped openings 51 8A, 520A of the cradle 502A, as 
will be explained later. On one side of the cradle 502A 
a "finger " or kicker 521 A is located such that it cooper- 
ates closely with the wind-up spool 504A as will be dis- 
cussed later. Finally, through the base 512A of the spool is 
502A, and proximate the front end wall 51 6A is a small 
opening 51 9A (See Figure 133) which acts as a guide 
to direct the lift cord 16 through the base and place the 
lift cord 16 on the spool 504A. 

[01 35] It should be noted that the cradle 502A has two 20 
upwardly projecting arms 503A the purpose of which is 
to snap in place and lock the module 500A in the two- 
inch head rail 12A. Other embodiments of this two-inch 
lift and tilt station 500 A may do away with these arms 
503A (as shown, for instance in Figure 1 3 and in Figure 25 
1 33 A), in which case the module preferably has hooks 
which project from the bottom of the cradle and through 
the head rail 12A to snap the module into place. 
[0136] Referring to Figure 134, the wind-up spool 
504A is a substantially cylindrical body 522A which de- 30 
fines a rear end 524A and a front end 526A. The rear 
end 524A has a small slot 528 A whose purpose will be 
explained later. The front end 526A defines a small 
shoulder 530A around the circumference of the cylinder 
body 522A at its front end 526A. The cylindrical body 35 
522A has a slight taper having a maximum diameter at 
the front end 526A, just inside the shoulder 530A. Also 
projecting from the rear end 524A and the front end 
526A, are rear shaft 534A and front shaft 536A. These 
two shafts 534A, 536A are hollow, axially aligned, and 40 
are of a diameter that will allow them to rest snugly in 
the respective U-shaped openings 51 8A, 520A of the 
cradle 502A. The front shaft is preferably hollow and has 
an interior surface with a non -circular profile adapted to 
engage and cooperate with the lift rod 26 (See Figure 45 
7) such that rotational movement of the lift rod 26 will 
result in similar rotational movement of the shaft 536A 
and thus of the wind-up spool 504A. 
[0137] The front shaft 536A has a step 538A (not 
shown, but identical to step 538 of the spool 504 of mod- so 
ule 500 shown in Figure 1 06) on its outside surface. This * 
step 538A serves to locate the spool 504A on the cradle 
502A by limiting its forward axial movement since the 
dimensions of the opening 520A of the cradle 502 A are 
smaller than the diameter of the shaft 536A beyond the 55 
step 538A. The shoulder 530A on the spool 504A also 
serves to locate the spool 504A on the cradle 502A by 
limiting its rearward axial movement, since the shoulder 



530A on the spool 504A will hit the kicker 521 A if the 
spool 504A tries to slide too much in the rearward direc- 
tion. Thus, the kicker 521 A is accurately positioned with 
respect to the spool 504A and the shoulder 530 A such 
that the kicker 521 A limits the rearward axial movement 
of the spool 504A in the cradle 502A, and the kicker 
521 A has a very small tolerance between the kicker and 
the tapered outer surface 532A of the cylindrical body 
522A of the spool 504A. 

[01 38] Furthermore, the kicker 521 Als also advanta- 
geously located such that the kicker is proximate the 
side of the spool 504 A, as opposed to being proximate 
the bottom of the spool 504A. In fact, in this embodiment 
of a lift module 500A, the kicker 521 A begins and ends 
within the boundaries defined by an angle of plus or mi- 
nus 45 degrees from the horizontal center line through 
the shaft 536A of the spool 504A, and in this particular 
embodiment, the kicker 521 A is on the side of the cradle 
502A opposite the side where the opening 51 9A is lo- 
cated. By advantageously placing the kicker in this lo- 
cation, any downward forces exerted by the weight of 
the blind 10 on the spool 504A result in essentially no 
effect on the gap between the kicker 521 A and the ta- 
pered outer surface 532A of the spool 504A. Since this 
gap is essentially unaffected, the kicker 521 A does not 
come into direct contact with the tapered outer surface 
532 A of the spool 504 A as it might if it were located near 
the bottom of the spool so the spool 504A is able to ro- 
tate freely without any increased frictional losses even 
if the spool sags. Also, the lift cord will not be pinched 
by the kicker 521 A and the gap between the kicker 521 A 
and the spool 504A will not become too large, as might 
occur if the kicker 521 A were located in other positions. 
[0139] In addition to the items included in the embod- 
iment 500, this third embodiment 500A further includes 
an ladder pulley 550A. The ladder pulley 550A has a 
hollow shaft stub 552A with a small shoulder 553A at 
the end of the shaft stub 552A. The hollow shaft stub 
552A has an interior diameter with a non-circular profile 
adapted to engage and cooperate with the tilt rod 24 
(See Figure 7) such that rotational movement of the tilt 
rod 24 will result in similar rotational movement of the 
ladder pulley 550A. The ladder pulley 550A has two fac- 
es which are perpendicular to the longitudinal axis of the 
stub shaft 5 32 A, and between these two faces there is 
a shallow U-shaped depression or groove 554A along 
the entire circumference of the pulley 550A. In this 
groove 554A are two slots 556A (See Figures 133 
through 133D) through which tilt cables 18 may be 
threaded and tied with figure 8 knots or other enlarge- 
ments 564 to secure the cable 1 8 ends (similar to the 
way the slot 528A secures the lift cord 16 to the spool 
504A). 

[0140] Referring to Figure 135, a securing clip 506A 
makes up the last item part of the lift module 500A. This 
clip 506 A is only about 1/3 as long as the cradle 502 A 
and has only one end wall 540A. This end wall 540A has 
two legs 542A which, between them, form a substantial- 
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ly U-shaped opening 544A the diameter of which is 
equal to the outside diameter of the shaft 536A ot the 
spool 504A. The two legs 542A each end in a small hook 
543A whose purpose is explained later. The front end 
wall 51 6A of the cradle 502A has two L-shaped slots 5 
546A (See Figure 134) straddling the front U-shaped 
opening 520A of the front end wall 51 6A. These two 
slots 546A on the cradle 502A cooperatively receive the 
two legs 542 A on the clip 506 A such that the clip 506 A 
will slide, snap, and lock into place by means of the io 
hooks 543A, with the opening 520A on the cradle 502A 
and the opening 544A on the clip 506A lined up so that 
between the two openings 520 A, 544A, they form a 
round hole the inside diameter of which is exactly equal 
to the outside diameter of the shaft 536A of the spool is 
504A. There is no need for a securing clip on the rear 
of the lift module 500A because the rear end wall 518A 
has an ear 548A which projects rearwardly at approxi- 
mately a 45 degree angle from the plane defined by the 
rear end wall 51 8A. This ear 548A is designed to par- 20 
tially bridge the opening 51 8A such that the rear shaft 
534A of the spool 504A may be slid into the opening 
51 8A before the securing clip 506A is installed, but once 
the securing clip 506A has locked into place, the ear 
548A effectively locks the rear shaft 534A in place as 25 
well, without affecting the freedom of rotation of the shaft 
534A and therefore the freedom of the spool 504A to 
rotate around its longitudinal axis. 
[01 41] The front end wall 51 6A of the cradle 502A has 
a second U-shaped opening 558A, the inside diameter 30 
of which is equal to the outside diameter of the shaft 
stub 552A of the pulley 550A. The end wall 540A of the 
securing clip 506A also has a second opening 560A, the 
inside diameter of which is equal to the outside diameter 
of the shaft stub 552A of the pulley 550A. At the time of 35 
assembly, the pulley 550A is placed such that the shaft 
stub 552A is caught between the two openings 558A ( 
which is at the front end wall 51 6A of the cradle 502 A) 
and 560A (which is at the end wall 540A of the clip 506 A) 
and these openings 558A, 560A are straddled by one 40 
face of the pulley 550A and the small shoulder 553A on 
the shaft stub 552A. 

[0142] As seen in Figure 132, the axis of the spool 
504A is offset from the axis of the pulley 550A so that 
the tilt rod 24 goes through the pulley 550A and the lift *s 
rod 26 goes through the spool 504A. 
[01 43] Figure 7 shows the installation of this two-inch 
lift and tilt module 500A in the head rail 12A of the blind 
1 0. We have already discussed in detail (under the de- 
scription of the first embodiment) the installation of the so 
section relating to the lift assembly. For the tilt assembly, 
the tilt cables 18 of the ladder tape 22 pass through an 
opening 566 (shown in Figure 1 33A) in the bottom of the 
head rail 1 2A. The two cables 1 8 straddle the shaft 552 A 
of the pulley 550A. The ends of the cables 18 are then 55 
secured to the pulley 550 A, as has already been de- 
scribed and is depicted in Figures 133B - 133D . 
[01 44] As may now be appreciated from Figure 7, as 



the tilt cords 52 are pulled, the tilt cord mechanism 
makes the output tilt rod 24 rotate, causing the ladder 
pulley 550A to rotate. As the ladder pulley 550A rotates, 
one of the cables 18 winds up onto the groove 554A of 
the pulley 550A, shortening this side of the ladder tape, 
while the other cable 18 unwinds from the groove 554A 
and lengthens that side of the ladder. This action causes 
all the slats 14, connected to the ladder tape 22 to tilt 
and thus either close or open the blinds, depending on 
which tilt cord 52 is pulled. 

OTHER VARIATIONS FOR LIFT AND TILT STATIONS: 

[01 45] There are several variations possible for the lift 
and tilt modules described above. These variations are 
described below: 

[0146] Simultaneous lift/tilt action for one-inch 
head rail module : In many of the complete blind trans- 
port systems described in this application, a coil spring 
power module 20 or some other power source is avail- 
able to assist in raising the blind 10. Furthermore, the 
system design is such that the weight of the blind may 
be counterbalanced by the power and power transmis- 
sion group such that the architectural covering elements 
will remain where they are placed but require very little 
external force input to either raise or lower them, as has 
already been discussed. Using a simultaneous lift and 
tilt station, it is possible to take advantage of this power 
module 20, not only to raise and lower the blind, but to 
open and close the blind as well. 
[01 47] Figures 1 27 and 1 28 show a simultaneous lift/ 
tilt module 500B which is very similar in its parts and 
operation to the one inch lift and tilt module 40 of Figure 
109, except that: 

the ladder gear 570 is replaced by a ladder pulley 
583B to be described later, 
the tilt rod drive gear 560 is eliminated, and 
an optional wavy spring washer 584B may be add- 
ed. 

[0148] The ladder pulley 583B has two grooves, 
585B, 586B and a hollow shaft 587B with an inside di- 
ameter just large enough to slip over the shaft stub 536B 
of the spool 504B. The ladder tape 22 may be draped 
around the second ladder pulley groove 586B, so that it 
is free to slide over this groove 586B, or it may be se- 
cured to the ladder pulley 583B so that the ladder tape 
22 is not free to slip relative to the ladder pulley 583B. 
The tilt cord 52 with tassels at its ends is also an optional 
item. If the tilt cord 52 is present, it may also be free to 
slide over the first groove 585B, or it may be secured to 
the ladder pulley 586B, so that the tilt cord 52 is not free 
to slip relative to the ladder pulley 583B. 
[0149] In this embodiment of the lift and tilt module 
500B (as shown in Figure 3), as the bottom rail 14A is 
raised, the lift cord 16 winds onto the lift spool 504B, as 
has already been described. As the lift spool 504B ro- 
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tates the frictional resistance between the inside diam- 
eter of the shaft 587B of the ladder pulley 583B and the 
outside diameter of the shaft stub 536B of the lift spool 
504B, as well as the frictional resistance between the 
front end 526B of the spool 504B and the matching face 5 
of the ladder pulley 583B will also cause the ladder pul- 
ley 583B to rotate, which will also cause the tilt cables 
1 8 of the ladder tape 22 to move, raising one tilt cable 
18 while lowering the other tilt cable 18. This action will 
continue until the bottom rail 14A motion is stopped, or 10 
until the slats 14 are fully closed in one direction or the 
other. Once the slats 14 are fully closed, the tilt cables 
1 8 can no longer continue to move in the same direction 
so they come to a stop as well. If the ladder pulley 583B 
continues to rotate, the tilt cable 1 8 will simply stay in 15 
place as the ladder pulley 583B slips past the tilt cable 
18. If the tilt cable 18 is secured to the ladder pulley 583B 
such that the ladder pulley 583B is not free to slip past 
the tilt cable 18, then ladder pulley 538B will also be 
forced to stop once the slats 14 are fully closed, and the 20 
lift spool 504B will overcome the frictional resistance be- 
tween the lift spool 504B and the ladder pulley 587B 
such that the lift spool 504B continues to rotate but the 
ladder pulley 583B now remains stationary. Once the 
direction of motion of the bottom rail 14A is reversed, 25 
the ladder pulley 583B and/or the tilt cable 18 will re- 
verse direction and proceed to open the slats 14 until 
the bottom rail 1 4A motion is once again stopped, or until 
the slats 14 move totally to the opposite closed position, 
at which time the resistance to motion of the blinds once 30 
again exceeds the frictional resistance between the tilt 
cable 1 8 and the ladder pulley 583B, and/or the frictional 
resistance between the ladder pulley 5B3B and the lift 
spool 504B. In the event that the inertia of the slats 14 
exceeds the frictional resistance available between the 35 
ladder pulley 5838 and the lift spool 540B, a wavy spring 
washer 584B may be added, as shown in Figure 127, 
to push against both the front end 526B of the spool 
504B and the ladder pulley 583B, and thus increase the 
frictional resistance between the ladder pulley 58 3B and 40 
the lift spool 540B. 

[0150] It should be noted that the use of the wavy 
spring washer 584B adds an axial compression force 
between the ladder pulley 583B and the lift spool 540B. 
This same desired result of increasing the friction be- *s 
tween these two elements could be obtained by having 
the additional compression take place circumferentially 
(instead of axially) between the inside diameter of the 
shaft 587B of the ladder pulley 583B and the outside 
diameter of the shaft 536B of the spool 504B. Further- so 
more, if this was a releasable circumferential compres- 
sion element, which would be released at either end of 
the tilting stroke, the counterbalanced transport system 
would be unloaded from this additional friction. 
[0151] The optional tilt cords 52 (which may be ss 
present in none, one, or more of the lift/tilt stations) pro- 
vide a manual override to the simultaneous lift/tilt action 
mechanism. A slight pull on one of the tilt cords 52 will 



cause the ladder pulley 583B to rotate, thus causing the 
tilt cables 18 to move so as to open or close the slats 
1 4. The inertia of the blind transport system is much larg- 
er than the frictional resistance between the ladder pul- 
ley 583B and the lift spool 504B, Thus, the ladder pulley 
583B will spin on the lift spool shaft 536 B long before 
the rotational movement of the ladder pulley 583B caus- 
es a rotational movement of the lift spool 504B. 
[0152] Simultaneous lift/tilt action for two-inch 
head rail module: Simultaneous lift/tilt action, in which 
the rotation of the lift spool also is used to tilt the blind, 
may also be achieved for a two-inch head rail 12A, 
though with a slightly different module. Figure 1 36 de- 
picts such a simultaneous lift/tilt module 500C. This 
module is similar to the two-inch lift and tilt module 500A 
shown in Figures 1 32 to 1 35, in which the tilt pulley 550A 
has an axis offset from the axis of the spool 504 A. How- 
ever, in this embodiment 500C, instead of driving the tilt 
pulley with a separate tilt rod, the tilt pulley is driven 
through gears by the lift rod 26. 
[0153] Instead of the tilt pulley 550 A, a tilt gear ladder 
gear 590C is driven by a tilt drive gear 588C, which is 
mounted on the lift rod 26, adjacent to its respective lift 
spool (not shown). The tilt drive gear 588C is retained 
in its position by the front shaft of the lift spool which is 
in back of the tilt drive gear 588C, and by a stop 589C, 
which is part of the cradle 502C. 
[0154] The ladder gear 590C is very similar to the lad- 
der gear 570 of the lift and tilt module 40. This ladder 
gear 590C has two gaps 574C on the tooth gear profile 
and a solid section 576C between the two gaps 574C. 
The tilt cables 18 of the ladder tape 22 are secured to 
the back of the ladder gear 574C in the same manner 
as has already been described for the ladder gear 570 
of the lift and tilt module 40. The teeth of ladder gear 
590C and the teeth of the tilt drive gear 588C mesh. 
[0155] As the bottom rail 14A of the blind is raised, 
the lift spool (not shown) rotates, and so does the lift rod 
26, as has already been described. As the lift rod 26 
rotates, it drives the tilt drive gear 588C, which is mount- 
ed on the lift rod 26. The gear teeth of the tilt drive gear 
588C are meshed with the gear teeth of the ladder gear 
590C, so this causes the ladder gear 590C to rotate as 
well. Since the tilt cables 18 are attached to the ladder 
gear 590C, the slats 14 will tilt until the motion of the 
bottom rail 14A is stopped or until the teeth of the tilt 
drive gear 588C reach the gap 574C on the tooth profile 
of the ladder gear 590C, at which point the tilt drive gear 
588C will continue to rotate together with the lift rod 26, 
but the ladder gear 590C will remain stationary. 
[0156] When the bottom rail 14A is lowered, the entire -» 
process is reversed. The teeth of the tilt drive gear 588C 
will once again engage the teeth of the ladder gear 
590C, thus opening the slats 1 4 until once again the mo- 
tion of the bottom rail 14A is stopped or until the teeth 
of the tilt drive gear 588C reach the other gap 574C on 
the tooth profile of the ladder gear 590C, at which point 
the tilt drive gear 588C will continue to rotate together 
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with the lift rod 26, but the ladder gear 590C will remain 
stationary. 

[01 57] In fact, this mechanism of the missing teeth on 
the driven gear is used advantageously throughout this 
invention as a timing or clutch mechanism. Several tilt $ 
modules may be installed in a single head rail, all oper- 
ating to tilt the same slats 14. There is no need to try to 
match the position of the ladder gear in these modules 
at the time of installation. The first time the slats are fully 
closed and full opened, all the ladder gears will automat- 10 
ically align themselves and will remain in alignment 
thereafter. Thus, in this case the missing teeth act as a 
timing mechanism. 

[0158] Furthermore, this missing teeth mechanism 
will not allow the tilt mechanism to continue to force the 1$ 
slats closed after they are fully closed (which corre- 
sponds to the position where the ladder gear presents 
its missing tooth profile to the drive gear), which could 
otherwise cause damage to the slats, the ladder tape, 
or the tilting mechanism. Thus, in this case the missing 20 
teeth act as a clutching mechanism to protect the vari- 
ous components from damage due to continued tilting 
action input. 

[0159] It should be noted that for this timing and 
clutching mechanism to work, the entire tilting cycle of 25 
the slats from one direction limit to the other direction 
limit must be accomplished with less than one revolution 
of the ladder gear. 

[0160] It should also be noted that the ladder gear 
590C also has a hollow shaft whose internal profile 30 
matches that of the tilt rod 24. Thus, if the simultaneous 
lift/tilt action is not desired, the tilt drive gear 588C may 
be eliminated, and the tilt rod 24 may be run through the 
ladder gear 590C to tilt the slats 14 from another mech- 
anism so that, in essence, one is back to the lift and tilt 35 
module 500A as is shown in Figures 7 and 135. 
[01 61] Yet another option is presented in Figure 1 37, 
where the tilt drive gear 588C has been removed from 
its location on the lift rod 26, and is instead located at a 
new position. This allows placement of the tilt rod 24 40 
away from the centerline of the head rail 12A which 
opens up room within the head rail 1 2 A, room which may 
be required for other modules. In this case, the lift rod 
26 only controls the lifting and lowering of the blind, and 
the tilt rod 24 controls the tilting of the blind. *s 
[01 62] Still another variation for any of the lift modules 
or combination lift and tilt modules is the two-piece wind- 
up spool 504D (See Figure 120). The two -piece wind- 
up spool 504D includes an end cap 504E and the spool 
piece 523D, which is almost identical to the wind-up so 
spool 504 of the lift module 500 except that it is missing 
the rear shaft 534 (See Figure 1 06). In this embodiment, 
the rear shaft 534D is on the end cap 504E. At the cap 
end of the spool 523D is a groove 504F. The end cap 
504E has a corresponding groove 504G, which is 55 
aligned with the groove 504F of the spool 523D when 
the end cap 504E is pressed into the end of the spool 
523D. To install the lift cord 16 on the spool 523D, an 



enlargement is put onto the end of the lift cord 16. The 
enlargement may be a knot, a crimping bead, or other 
known enlargement mechanisms as have already been 
discussed. The lift cord 16 is then slipped into the groove 
504F of the spool 523D, with the enlargement inside the 
spool. The lift cord 1 6 could alternatively be glued to the 
spool 523D, or the groove 504F could taper to a width 
less than the diameter of the lift cord 16, in which case 
an enlargement would not be necessary. Then the end 
cap 504E is pressed into the end of the spool 523 with 
its groove 504G aligned with the groove 504F of the 
spool 523D, until the flange of the end cap 504E abuts 
the end of the spool 523D, thereby trapping the end of 
the lift cord 1 6 on the spool 523D. The rest of the lift cord 
16 extends around the spool 523D, down through an 
opening 51 9 in the cradle 502, through the bottom of the 
head rail 12, through the slats or pleats 14, through the 
bottom slat 1 4A, and is tied off at the bottom of the bot- 
tom slat or rail 14A. The spool 523D is then pushed 
down into the cradle 502 until the shaft of the end cap 
504E is trapped under the projecting arm 548 of the cra- 
dle 502. 

[0163] Referring again to the ladder pulley 570 of the 
lift and tilt module 40 shown in Figure 109, this ladder 
pulley 570 has a stub shaft 572 which mounts outside 
and concentrically with the front shaft 536 of the wind- 
up spool 504. The stub shaft 572 of the ladder pulley 
570 is long enough that it rests directly on the U-shaped 
opening 520 of the cradle 502. Thus, any weight carried 
by the ladder pulley 570 (and this weight increases as 
the blind 10 is lowered because more slats 1 4 are being 
supported by the ladder tape 22 as fewer slats 14 are 
supported by the bottom rail 14A) is transferred directly 
to the cradle 502 and thence to the head rail 12. If it were 
preferred to keep the weight on the spool 504 constant, 
regardless of the position of the blind the stub shaft 572 
of the ladder pulley 570 could be shortened so that it did 
not rest on the cradle wall 516. The ladder pulley 570 
would then be fully supported by the front shaft 536 of 
the wind-up spool 504, which in turn is supported by the 
opening 520 of the cradle 502. Then, as the blind 10 is 
lowered, the weight that is being removed from the lift 
cords 16 is shifted onto the tilt cables 18 and onto the 
ladder pulley 570. Since the ladder pulley 570 is sup- 
ported by the wind-up spool 504, the wind-up spool 504 
is always bearing the same weight, for, as the blind 10 
is lowered, the lift cord 16 (which is supported by the 
spool 504) is shedding the weight of some of the slats 
1 4 to the ladder tape 22. However, the ladder tape 22 is 
supported by the ladder pulley 570 which in turn is sup- 
ported by the shaft 536 of the spool 504, so the weight 
is merely being shifted from the spool 504 to the shaft 
536 of the spool 504, with no net change. 
Tilt Only Module: Figure 129 depicts the tilt only mod- 
ule 60 shown in Figure 1. The significance of a tilt only 
module lies in recognizing the fact that the bottom rail 
1 4A (which is involved in doing the lifting of the blind 1 0) 
is a stronger member than the slats 14 (which are in- 
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volved in doing the tilting). Thus, in a wide blind 10, the 
bottom rail 14A may require fewer supports than the 
slats. A lift and tilt module 40 could be provided at every 
point where the slats 1 4 need the support. However, be- 
sides the added expense of this approach, there is also 
much more friction (and thus added system inertia which 
must be overcome by the power group) involved with 
such lift and tilt modules 40 than with a tilt only module 
60. Therefore it is preferable to provide a tilt only module 
60 in those places where only the slats 14 require sup- 
port to prevent them from sagging but the bottom rail 
does not require support. 

[01 64] Figures 1 29 - 1 31 show one embodiment of the 
tiit only module 60, including a cradle 61 designed to 
snap into the head rail 12, and a ladder pulley 62 de- 
signed to snap into the cradle 61 . The ladder pulley 62 
is able to spin freely around its axis of rotation when 
snapped into the cradle 61. The ladder pulley 62 may 
have a cylindrical-profile hollow shaft 63 (as shown in 
Figure 1 30) or a non-cylindrical-profile hollow shaft 63A 
(as shown in a slightly different embodiment 60A de- 
scribed later). This ladder pulley 62 may in fact be the 
very same ladder pulley driven gear 570 used in the lift 
and tilt module 40 (See Figures 112- 114) which explains 
the presence of the gear teeth which are not required 
for this embodiment. 

[0165] As shown in Figure 1, the lift rod 26 goes 
through the hollow shaft 63 of the ladder pulley 62 and 
acts to support the ladder pulley 62. However, the lift rod 
26 does not drive the ladder pulley 62. It simply helps 
support the ladder pulley 62. The tilt cables 18 are se- 
cured to the ladder pulley 62 in the same manner as has 
already been explained for the driven gear 570 used in 
the lift and tilt module 40, and the tilt cables 18 are part 
of the ladder tape 22 which supports the slats 14 so they 
will not sag. When the slats 14 are closed, the slats 14 
will push down on one of the tilt cables 18 located at the 
tilt only module 60. This will cause the ladder pulley 62 
to rotate and pull the other tilt cable 18 up, thus always 
maintaining the proper support for the slats 14. 
[01 66] Figures 1 38 - 1 40 show a second embodiment 
of the tilt only module 60A, in which the ladder pulley 
62A has a non-cylindrical-profile hollow shaft 63A. In 
this case, the lift rod 26 not only goes through the hollow 
shaft 63A but also engages it, such that when the lift rod 
26 rotates, it will cause the ladder pulley 62A to rotate 
as well. In this instance, the tilt cables 18 are not be se- 
cured to the ladder pulley 62 A, but instead they are 
draped over the pulley as was discussed for the simul- 
taneous lift/tilt module 500B (See Figure 127). Now, as 
the lift rod c 26 rotates, the ladder pulley 62A also rotates, 
pulling one tilt cable 18 up while the tilt cable 18 on the 
other side of the slats 14 is pushed down so as to close 
(or open) the slats 14. This action will continue until the 
lift rod 26 stops, or until the slats 14 reach a fully closed 
position. At that point, the resistance to continued rota- 
tion from the slats 1 4 will exceed the f rictional resistance 
between the draped tilt cables 18 and the surface of the 



ladder pulley 62A, such that the ladder pulley 62A will 
continue to rotate while the tilt cables 18 slip over the 
ladder pulley 62A. The cradle 61 A is designed to snap 
into the head rail 1 2, and a ladder pulley 62A is designed 

5 to snap into the cradle 61 A. The ladder pulley 62A is 
designed specifically for operation with the simultane- 
ous lift/tilt action of the lift/tilt module 500B. The ladder 
pulley 62A has no provision for securing the tilt cables 
18 to the ladder pulley 62 A. Instead, the tilt cables 18 

10 are draped over the ladder pulley 62A, and count only 
on frictional resistance between the tilt cables 18 and 
the ladder pulley 62A for motion of the ladder tape 22 to 
open or close the slats 14. 

is Twin Spool Lift and Tilt Module: 

[0167] As was mentioned in the summary of the in- 
vention, one of the methods for obtaining a de-lighted 
product is by eliminating the slits 1 7 in the center of each 
slat 14 (as shown in Figure 1). The slits may be moved 
rearwardly, as described in provisional application SN 
60/137-209 filed on June 2, 1999, which is hereby in- 
corporated by reference, or the slits may be eliminated 
completely. In that case there would be forward and rear 
lift cords 1 6A,B at every module, one in the front and the 
other in the rear of the slat 14 (the same as the ladder 
tapes 22 for tilting the slats 14), as shown in Figure 5. 
As is the case with standard product lift cords 16, the 
de-lighted product lift cords 16A.B are not attached to 
any of the slats 14, only to the bottom rail 14A. In order 
to handle the two lift cords 16A,B at every station, the 
twin spool lift and tilt module 600 is used, as shown in 
Figure 5. This twin spool module 600 is very similar in 
its design and operation to the single spool lift modules 
or lift and tilt modules described earlier. 
[01 68] Referring to Figure 5, the blind 1 0D includes a 
head rail 1 2A, and a plurality otslats 1 4 suspended from 
the head rail 12A by means of lift cords 16A.B. The lift 
cords 16A,B extend along the front and rear edges of 
the slats 1 4 and are fastened at the bottom of the bottom 
slat (or bottom rail) 14A. The slats 14 are supported by 
ladder tapes 22, which are suspended from the head 
rail 12A, in the usual way. Inside the head rail 12A are 
a ratchet -type drive module 70, a transmission module 
30, two twin spool lift and tilt modules 600, a cord tiiter 
mechanism SOD, a tilt rod 24, and a lift rod 26. The bot- 
tom slat (or bottom rail) 14A is heavier than the other 
slats 1 4, as is well known in the art. This drawing shows 
a tilt control cord 52 and its associated tilt mechanism 
SOD. The blind 10D preferably would either include the 
tilt control cord 52 and its associated mechanism SOD 
or a titt wand and its associated mechanism. These 
mechanisms pull on one side or the other of the support 
ladders 22 to rotate the slats 14, as has already been 
described. 

[0169] Figure 141 -145 show a preferred embodiment 
of the twin spool lift and tilt module 600, illustrating that 
it is made up of six parts: a cradle 602, two wind-up 
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spools 604, a secu ring clip 606, a tilt drive gear 608, and 
a ladder pulley 610. In this preferred embodiment, each 
one of these six parts 602, 604, 606, 608, and 610 is 
made as a single piece of injection molded plastic. 
[0170] The cradle 602, shown in detail in Figures 
146A - D, includes a base 612 with two end walls which 
we arbitrarily designate the rear end wall 614 and the 
front end wall 616. These end walls 614, 616 are per- 
pendicular to the base 612 of the cradle 602, and sub- 
stantially parallel to each other/Each of these end walls 
614, 616 in turn defines a substantially U-shaped open- 
ing 61 8, 620 which cradles or carries the respective por- 
tion of the twin wind-up spools 604 as will be described 
later. A third U-shaped opening 61 9 is actually on a tab 
622 which projects from the end wall 614 and is parallel 
to and between the end walls 614, 616. The bottom of 
the tab forms a shoulder 624. The base 602 also has 
one or more tabs 626, which extend perpendicularly to 
the long axis of the base 602 and which serve to add 
horizontal stability to the base and as a clearance device 
to preclude over wrapping of the lift cords 1 6 as they 
wind up onto the twin spools 604, as will be explained 
in more detail later. There are cord passage projections 
628A, 628B in the base 602, which project beyond the 
bottom of the base 602 and through holes (not shown) 
cut into the head rail 1 2A. There are openings 630A, 
630B (See Figure 147D) through the cord passage pro- 
jections 628A, 628B through which the lift cords 16 and 
the tilt cables 18 (if present) may pass en route from the 
ladder tape 22 hanging under the head rail 1 2A to the 
twin spool module 600. There are additional projecting 
surfaces 632 and a projecting arm 634 with a hook 636 
which also extend beyond the bottom of the base 602, 
and which, in conjunction with the cord passage projec- 
tions, cooperate to locate and releasably secure the 
base 602 to the head rail 12A. 
[0171] The base 602 also has a cavity 638 (See Fig- 
ures 146A and 146B) for cradling the tilt.drive gear 608 
(when it is present). This cavity 638 has two U-shaped 
openings 640, 642 used to support the stub shaft 644 
of the tilt drive gear 608. The base 602 also has two 
channels 646, 648 which receive the legs 648 A and 
648B of the clip 606 to lock the clip 606 in place, and 
two slots 650, 652 are used for guiding the lift cords 1 6A, 
B through the openings 630A, 630B and onto the lift 
spools 604. 

[0172] The twin spools 604 are similar to the spools 
described for other lift and tilt modules. Each spool 604 
has a first end 654 and a second end 656. The second 
end 656 has a slotted opening 658 for the purpose of 
securing a lift cord 1 6A or 1 6B by sliding an enlargement 
of the lift cord, such as a figure 8 knot, behind the slotted 
opening, as has already been disclosed in prior lift mod- 
ules. The first end 654 has a flange 660, a short tapered 
cylindrical section 662, which has its largest diameter 
adjacent to the flange 660, and a stub shaft 664 with a 
non-cylindrical internal profile to match the profile of the 
lift rod 26. 



[01 73] The ladder pulley 61 0 has a hollow shaft 666, 
the inside diameter of which matches the outside diam- 
eter of the stub shaft 664 of the lift spools 604. The lad- 
der pulley 610 is designed to ride on the shaft formed 

5 by the abutting stub shaft 664 of two axially aligned twin 
spools 604. Concentric to the pulley's hollow shaft 660, 
but closer to the outside circumference of the ladder pul- 
ley 610, there are circumferential shoulders 667 on both 
sides on the ladder pulley 610. These circumferential 

10 shoulders 667 have a depth equal to that of the offset 
shoulder 624 on the tab 622 of the base 602. The ladder 
pulley 610 is thus snapped into position by elasticalfy 
deforming the walls 61 4, 61 6 and the tab 622 of the base 
602 until the ladder pulley 610 snaps into position with 

is the shoulder 624 of the tab 622 mating with one of the 
shoulders 667 of the ladder pulley 61 0 to keep the ladder 
pulley 610 from lifting out of the base 610 and with the 
recess 61 9 of the tab supporting the stub shaft 666 of 
the ladder pulley 610. 

20 [0174] The gear tooth profile on the ladder pulley 610 
has an interrupted section 674 where there are no gear 
teeth (See Figure 149). As has already been disclosed 
with respect to other lift and tilt modules, this interruption 
in the tooth gear profile acts both as a timing mechanism 

25 (all the modules align themselves automatically upon 
one complete tilting cycle) and as a clutching mecha- 
nism (the tilting action will cease upon reaching this sec- 
tion so that the mechanism is not struggling to tilt the 
slats beyond their fully closed positions). The tilt cables 

30 1 8 are secured to the ladder pulley 62 by sliding an en- 
largement behind the slotted openings 680, in the same 
manner as has already been explained for the driven 
gear 570 used in the lift and tilt module 40. 
[0175] The twin spools 604 ride on the U-shaped 

35 openings 618, 620, with the flange 660 of each spool 
604 trapped just inside of the respective wall (614 for 
the rear spool and 616 for the front spool) of the cradle 
602. The stub shafts 664 of the spools 604 are axially 
aligned and abut each other inside the shaft 666 of the 

40 ladder pulley 610, which is trapped between the shoul- 
ders 665 on the shaft stubs 664 and is spinning freely 
on these shafts stubs 664. 

[0176] The tilt drive gear 608 lies in the cavity 638 of 
the base 602, with the tilt gear stub shafts 644 supported 

45 by the U-shaped openings 640, 642. The diameters of 
the tilt drive gear 608 and the ladder pulley gear 610 are 
such that the teeth of the tilt drive gear 608 will mesh 
with the teeth of the ladder pulley 610 when both are 
installed in their respective positions in the base 602. 

50 [01 77] The securing clip 606 is then snapped over the 
assembly with the arms 646A, and 648A sliding down 
inside the corresponding channels 646, 648 of the base 
602 until the barbs 668 snap into place at the end of the 
channels 646, 648. The clip has tabs 670, similar to the 

55 tabs 626 on the base 602, used to prevent over wrap- 
ping of the lift cords 16 on the spools, as will be ex- 
plained later. Projections 672 on the forward and rear 
surfaces of the cover 606 act as the kickers for the two 
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spools 604 to displace the latest coil of lift cords 16A.B 
along the tapered sections 662 of the respective spools 
604 in order to preclude over wrap. 
[0178] As was described in the embodiments for the 
lift modules and lift and tilt modules, the kickers 672 for 5 
the twin-spool module 600 are advantageously located 
beside the spools 604 instead of above or below the 
spools 604, and (as seen in Figure 123 for a kicker 521 
on a lift module 500) the kickers 672 ideally begin and 
ends within the boundaries defined by an angle of plus 10 
or minus 45 degrees from the horizontal center line 
through the shafts 664 of the spools 604. Thus, if the 
spools 604 should sag due to the weight of the blind sup- 
ported off the spools 604, the gap between the kickers 
672 and the spools 604 will not be affected and the kick- 1$ 
er 672 will still be able to perform its function of axially 
displacing any coils of lift cord 16A or 16B in order to 
avoid over wrap. The kickers 672 are wedge-shaped 
projections (See Figure 145) on the cover 606 such that 
when the cover 607 is snapped into the cradle 61 2, the 20 
kickers 672 ride right against the shoulders 661 of the 
flanges 660 of the spools 604. 
[01 79] The assembly and operation of the twin spool 
lift and tilt module 600, are as follows: The ladder pulley 
610 is snapped into position within the base 602, resting 2s 
on the opening 619 and held secure by the shoulder 
624. The tilt drive gear 608 (if present) is also snapped 
into position within its cavity 638 of the base 602. The 
twin spools 604 are installed such that their stub shafts 
664 are axially aligned, abutting each other, and are go- 30 
ing through the hollow shaft 666 of the ladder pulley 61 0. 
The spools 604 rest on the U-shaped openings 618, 620 
of the base, and the flange 660 of each spool 604 is 
inside its respective wall 614, 616. This assembly is slid 
into place in the head rail 12, with the lift rod 26 going 35 
through both spools 604, and the tilt rod 24 going 
through the tilt drive gear 608, and the assembly is 
snapped into place in the openings (not shown) in the 
head rail 12, The lift cords 16A.B are fed through their 
respective openings 630A, 630B, along their respective 40 
slots 652, 650, and onto their respective spools 604. 
One lift cord 16A is directed under and around the its 
respective spool 604, while the second lift cord 16B is 
directed over and around its respective spool 604 until 
the enlargement at the end of each lift cord 16A.B can 45 
be slid behind the slotted opening 658 of its respective 
spool 604. The tilt cables 18 are also fed through the 
same openings 630A, 630B and are secured directly to 
the ladder pulley 610 as has already been described. 
Finally, the securing clip 606 is snapped into place. so 
* [0180] As shown in Figure 5, the power module 70 
drives the lift rod 26 which drives the twin spools 604 
(Of course, other power modules, such as motor 20, 
could be used instead). This causes the lift cords 1 6A, 
B to wrap around the spools 604. As each new coil of 55 
the cord is wrapped onto its respective spool 604, the 
respective kicker 672 pushes the latest coil axially along 
the tapered surface 662 of the spool 604, such that new 



coils of lift cord 1 6 may be added without any over wrap. 
The tab(s) 626 on the base 602 and tabs 670 on the 
securing clip 606 provide a small radial gap between the 
tabs 626, 670 and the spool 604 which is less than two 
lift cord diameters, thus precluding any over wrap of the 
lift cord 16A.B. 

[0181] Both lift cords 16A.B are wound onto respec- 
tive spools 604 simultaneously, both being wound coun- 
ter-clockwise onto their respective spools 604. Since 
both lift cords 16A.B are being drawn up at the same 
time and at the same rate, and this happens at each 
module 600 along the length of the head rail 12A (See 
Figure 5), the bottom rail 14A is raised evenly. 
[0182] As the bottom rail 14A is moved downwardly, 
the action is reversed. The lift cords 16A,B are unwound 
from the spools 604 as the lift rod rotates. If a coil spring 
motor module 20 were used in the place of the ratchet 
drive 70, this action would have caused the spring 200 
to wrap around the power spool 208. 
[0183] To accomplish the tilting action, the tilting 
mechanism SOD is actuated by pulling on one of the tilt 
control cords 52. This causes a rotation of the tilt rod 24 
which is connected at one end to the tilting mechanism 
SOD, and extends through the tilt drive gears 608 of the 
twin spool lift and tilt modules 600. As the tilt rod 24 ro- 
tates, it rotates the tilt drive gears 608, which mesh with, 
and thus causes the rotation of, their respective ladder 
pulleys 610. As the ladder pulleys 610 rotate, they pull 
up on one of their respective tilt cables 18, and loosen 
on the opposite tilt cables. 18, thus causing the ladder 
tapes 22 and the slats 14 to tilt. This action is fully re- 
versible. 

Variations of the Twin Spool Lift and Tilt Module: 

[01 84] The bottom rail 1 4A is the item directly involved 
in raising or lowering the blind, while all the slats 14 are 
directly involved in tilting the blind. Since the bottom rail 
14A is considerably stronger and less flexible than the 
other slats 14 and only the bottom rail 14A is used for 
raising and lowering the blind, it may be possible to have 
fewer lift stations (modules) than tilt stations, especially 
for a wide blind. Thus, in some locations along the width 
of the head rail 12A, it may be very desirable to have 
only a tilt station. Figures 150 and 151 show a version 
of the twin spool module 600A in which both spools have 
been replaced with identical double shafted shims (or 
dummy spools) 676. These shims 676 are essentially 
no more than the first end 654 of the spool 604 with a 
rear stub shaft 678. These shims 676 replace the wind- 
up spools. Thus these shims 676^have a front stub shaft 
678A, a flange 660A and a rear stub shaft 678. This new 
tilt only module 600 A may be used where it is desirable 
to have tilt only capability. 

[0185] Once again, due to the relative strength rigidity 
of the bottom rail 1 4A relative to the rest of the slats 14, 
it is also possible to use a single-spool twin spool" de- 
sign module 600B (See Figure 148). In this instance, 
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there would be only one lift cord 1 6 at each station, even 
when working with a de-lighted product which has no 
openings 17 in the slats 14. This single spool module 
600B is depicted in Figures 148-149 and is identical to 
the twin spool module 600 except that one of the twin s 
spools 604 has been eliminated and replaced with a 
shim 676. Either one of the twin spools 604 may be elim- 
inated depending on the desired effect. For instance, 
along a . length of head rail 1 2 A, the first station may be 
a single spool module 600B as shown in Figure 148, 
which would handle both tilt cables 18 but only the front 
lift cord 16A. There would be no other lift cord at this 
location. The next station may also be a single spool 
module 600B but with the opposite spool missing from 
that shown in Figure 1 48. This module 600B would once 
again handle both tilt cables 18 but only the rear lift cord 
16B. There would be no other lift cord at this location. 
The single spool lift stations 600B could continue to al- 
ternate in this fashion or, as required, may be totally re- 
placed with a tilt only module 600A or a twin spool lift 
and tilt module 600 at any given station. 

MANUAL CORD LOOP DRIVE MODULE 

[0186] Referring now to Figure 13A, a blind 10M is de- 
picted which has a pleated shade instead of slats. Thus, 
there is no need for a tilt mechanism. This blind 10M 
may be lowered by grabbing the handle 28 and pulling 
down on the bottom rail 14A; and it may be raised by 
grabbing the handle 28 and coaxing the bottom rail 1 4A 
up. 

[0187] However, if the blind 10M is installed where it 
is difficult to access the handle 28 (perhaps because 
there is a piece of furniture in the way or the top of the 
blind 10M is too high to be able to reach to fully raise 
the blind 10M), an alternate drive system, the manual 
cord loop drive module 700, is available. This is an end- 
less loop cord drive system where the cord itself may 
be as long as desired in order to reach even if the blind 
10M itself is inaccessible. Pulling the cord loop in one 
direction raises the blind, and pulling it in the opposite 
direction lowers the blind. 

[0188] Referring to Figures 159-161, the manual cord 
loop drive module 700 includes four parts: a housing 
702, a cord pulley 704, the cord loop 706, and an end 
cap 708. The housing 702 includes a rectangular plate 
710 which roughly divides the housing 702 into front and 
rear portions. Off of the rear portion of this plate 71 0 ex- 
tend projections 712 designed to cooperate with the end 
of the head rail 12 such that the housing 702 may snap 
in place and may be held securely in the end of the head 
rail 12. An opening 714 extends through the approxi- 
mate center of the plate 71 0. Concentric with and exter- 
nal to the opening 71 4 is a shoulder or flange 71 6 which 
projects forward from the front portion of the housing 
plate 710. This shoulder 716 extends around most of a 
circle and then flares open at one corner of the housing 
plate 710, forming guide vanes 718. There is also an 



inner guide vane 71 8A projecting from the front surface 
of the plate 71 0 which divides the opening into two paths 
720 through which the cord loop 706 exits the housing. 
The vanes 71 8, 71 8A guide the cord loop 706 so that it 
does not tangle. The rectangular plate 710 also has up- 
per and lower projecting tabs 722. 
[01 89] The cord pulley 704 has a hollow shaft 724 the 
inner profile of which matches the profile of the lift rod 
26, and the outside diameter of which is just small 
enough to pass through the opening 71 4 of the housing 
702. At one end of the shaft 724 is the pulley 726. While 
a pulley would normally have a groove with side walls, 
this pulley 726 has a plurality of alternating truncated, 
V-profile teeth 728 around its circumference, through 
which the cord loop 706 is wound. Each tooth 728 
projects beyond the centerline of the pulley 726 (beyond 
what would normally be the center of the groove), so the 
cord 706 follows a wavy path from one tooth to the next. 
This design readily releases the cord loop 706 when it 
is pulled radially away from the pulley 726, but holds 
tightly to the cord loop 706 when it is pulled circumfer- 
ential ly around the pulley 726. The outside diameter of 
the imaginary circle formed by the outermost portion of 
the alternating teeth 728 is just small enough to fit inside 
the inside diameter of the shoulder 716, and the shoul- 
der 716 extends past the teeth such that, once the cord 
loop 706 is caught in the alternating teeth 728, the cir- 
cular shoulder 716 will not allow the cord loop 706 out 
except at the openings 720. 

[0190] The end cap 708 is a rectangular box with top 
and bottom recesses 730 which engage the upper and 
lower tabs 722 projecting from the housing 702 so that 
the end cap 708 snaps onto and is securely held to the 
housing 702. Only the top recess 730 is shown, but the 
bottom recess is a mirror image of the top recess. The 
end cap 708 has an opening 732 which matches with 
the opening 720 in the housing 702, and which allows 
the cord loop 706 to exit the manual cord loop drive mod- 
ule 700. 

[0191] The continuous cord loop 706 (which is broken 
away in Figures 159-161 but is properly shown as a 
continuous loop in Figure 1 3A) is woven between the 
alternating teeth 728 of the cord pulley 704. The hollow 
shaft 724 of the cord pulley 704 is inserted through the 
opening 714 of the housing 702, and the end cap 708 
is snapped over the assembly, with the upper and lower 
tabs 722 extending through their respective openings 
730, encasing the cord 706 and the cord pulley 704 be- 
tween the end cap 708 and the housing 702. This entire 
assembly, comprising the manual cord loop drive mod- 
ule 7G0, is snapped in place in the head rail 12 by in- 
serting the projections 71 2 at the rear of the housing 702 
into the head rail 12 profile. The lift rod 26 is inserted 
into the hollow shaft 724 of the cord pulley 704. 
[01 92] As may now be appreciated, as one end of the 
endless loop cord 706 is pulled, the alternating teeth 728 
gripping the cord 706 causes the cord pulley 704 to ro- 
tate around its shaft 724. This causes the lift rod 26 to 
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rotate and, depending on the direction of rotation, caus- 
es the lift module 500 to raise or lower the blind 10M as 
has already been described. Since the raising and low- 
ering of the blind 10M is assisted by a power module 20 
and transmission 30, very little force is required on the 
loop cord 706. 

[01 93] The guide vanes 71 8, 71 8 A direct the cord 706 
such that, regardless of the direction of pull by the user, 
the exiting portion of the cord 706 will be moving radially 
away from the cord pulley 726 as the cord 706 reaches 
the respective path 720. The portion of the cord loop 
706 entering the manual cord loop drive module 700 fol- 
lows the other path 70 and is caught between the alter- 
nating teeth 728 and the inside surface of the shoulder 
716 on the housing 702. This inside surface of the shoul- 
der 716 pushes the cord loop 706 radially inwardly to- 
ward the teeth 728, pressing the cord loop 706 in be- 
tween the alternating teeth 728. Thus the endless cord 
loop 706 is continuously being released at one end, and 
secured at the opposite end as the cord 706 is pulled to 
rotate the lift rod 26. This action is fully reversible in di- 
rection. 

WAND TILTER MODULE 

[0194] Figure 13B shows a blind which is very similar 
to that shown in Figure 1 except the cord titter module 
500 has been replaced by a wand titter module 750. A 
very similar wand titter module has been fully described 
in U. S. Patent No. 4,522,245 "Anderson", dated June 
11,1 985, which is herein incorporated by reference. The 
present embodiment of this wand titter module 750 is 
more clearly depicted in Figures 1 62 and 1 63. The wand 
titter module 750 includes a housing 752, a worm gear 
754, and a spur gear 756. Of these components, only 
the housing has changed from that disclosed in the orig- 
inal U. S. Patent No. 4,522,245 cited above, but it has 
changed in a manner which is not significant to the op- 
eration of the module 750. The housing 752 now has a 
long lair 758 and two small hooks 760. These items 
permit a faster and simpler installation of the module 750 
into the head rail 12. 

CORD TILTER MODULE 

[0195] Figure 7 shows a blind 10Fwhich has a cord 
tilter module 760 and a two-inch head rail 1 2A. This two- 
inch cord tilter module 760 has been fully described in 
Canadian Patent No. 2,206,932 "Anderson", dated De- 
cember 4, 1997 (1997/12/04), which is hereby incorpo- 
rated by reference. A smaller version of this cord tilter 
module 50 for use in a one-inch head rail is shown in 
Figure 1 , and is more clearly depicted in Figures 39A 
and 39B. 

[01 96] The cord tilter module 50 is includes a housing 
762, a worm gear 764, a spur gear 766, an output gear 
768, a threaded drum 770, an end cap 772, fasteners 
774, an idler gear 776 and a tilt cord (not shown). The 



main differences between this cord tilter and the two- 
inch cord tilter module 760 are the following: 
[01 97] The one inch cord tilter module 50 has one ad- 
ditional gear, the output gear 768, which meshes with 

s an idler gear 776 which is an integral piece with the spur 
gear 766. The different pitch diameter of the output gear 
768 relative to the idler gear 776 provides a gear ratio 
which doubles the rotation of the output gear 768 rela- 
tive to the spur gear 766. Therefore, for a given linear 

10 distance of travel of the tilter cord 52, the output gear 
768 of the one inch cord tilter module 50 rotates twice 
as far as that rotated by the spur gear (which is the same 
as the output gear) of the two-inch cord tilter module 
760. Therefore, the opening and closing action is twice 

f5 as fast for the one inch cord tilter module 50 as for the 
two-inch cord tilter module 760. 
[01 98] The worm gear 264 for the one inch cord tilter 
module 50 is made out of a one piece injection molded 
plastic such that the concern over the sharp flashing at 

20 the part line of the die (had it been made out of die cast 
zinc as in the 2 inch cord tilter module 760) is eliminated. 
Thus, the need for bushings to support the worm gear 
264 and protect the housing 762 and end cap 772 is also 
eliminated. The worm gear 264 may be manufactured 

25 out of injection molded plastic, because the anticipated 
toad for tilting the one inch blind 10 is considerably less 
than that for a two-inch blind. 

[01 99] The operation of the one inch cord tilter module 
50 is essentially the same as that of the two-inch cord 

30 tilter module. As shown in Figure 1, the one inch cord 
tilter module 50 is installed in the head rail 12, and the 
tilt rod 24 is connected to the one inch cord tilter module 
50 by inserting the end of the tilt rod 24 into the non- 
cylindrical hollow shaft of the output gear 768. Now, as 

35 one of the tilt cords 52 is pulled, the threaded drum 770 
rotates, causing similar rotation of the worm gear 764. 
The worm gear 764 meshes with the spur gear 766, 
causing the spur gear 766 and the idler gear 776 to ro- 
tate. The idler gear 776 meshes with the output gear 

40 768, causing it to rotate, which in turn causes the tilt rod 
24 to rotate. As the tilt rod 24 rotates, the tilt gears 560 
(See Figure 1 09) of the lift and titt module 40 also rotate. 
The tilt gears 560 mesh with their respective ladder pul- 
leys 570 which in turn rotate, pulling one of its respective 

4£ tilt cables 1 8 up white the opposite tilt cable 1 8 falls, thus 
tilting the stats 14. 

WORM GEAR LIFT MODULE 

so [0200] One of the advantages of the mechanism of 
the present invention of a modular blind transport sys- 
tem is that the blind can be readily formatted with the 
right combination of modules to achieve a counterbal- 
anced blind transport system in which only a small ex- 

55 ternal input force is required to overcome the system 
inertia and the gravitational forces acting on the system 
in order to raise or lower the blind or to open or close 
the slats. However, this need not necessarily be the 
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case. In some instances, it may be desirable not to have 
a counterbalanced blind transport system. An example 
of such a non-counterbalanced blind transport system 
is shown in Figure 11. In this instance, the power module 
is a worm gear lift module 800. 
[0201] The principle of operation of this worm gear lift 
module 800 is predicated on the fact that, in a combina- 
tion worm gear/ helical gear arrangement, the worm 
gear is always the drive gear, and it can drive the helical 
" gear in either direction. However, the helical gear cannot 
be the drive gear. If the helical gear attempts to drive 
the worm gear, the combination will lock up regardless 
of the direction of the attempted rotation of the helical 
gear. Thus, the worm gear lift module 800 may be used 
to raise or lower the blind 10J to any point by using the 
lift cord loop 81 6 which acts on the worm gear as will be 
explained shortly. Once there, the mechanism will lock 
in place and will resist any change in position by any 
external force acting on the blind such as pushing or 
pulling on the handle 28 to try to raise or lower the blind, 
or by gravity pulling down to lower the blind, because 
this external input force is acting on the helical gear to 
force it to drive the worm gear, causing the lock-up. 
[0202] Figures 165 A - 165F and Figures 166-167 
show the worm gear lift module 800 in different stages 
of assembly. The worm gear lift module 800 includes 8 
items, namely a bottom housing 802, a top housing 804, 
a cord pulley 806, a worm gear 808, a composite helical/ 
spur gear unit 810, a composite spur gear unit 812, an 
output gear 814, and the lift cord loop 816. 
[0203] The lower housing 802 has two generally elon- 
gated and parallel cavities, the first cavity 81 8 A houses 
the worm gear 808/cord pulley 806 assembly, and the 
second cavity 81 8B houses the train gear of the com- 
posite spur gear unit 81 2 and output gear 81 4 assembly. 
These two cavities 81 8 A, 81 8B are connected by a web 
830. First and second projections 832A.B having con- 
cave semi-circular upper edges, are used to support the 
hollow shaft 850 of the composite gear unit 810 which 
lies transversely across the two cavities 818A, 81 8B. 
The first projection 832A supports the smaller diameter 
end of the shaft 850 beyond the helical gear 852, and 
the second projection 832B supports the larger diameter 
portion of the shaft 850 between the gears 852, 854. 
The first cavity 818A is substantially T-shaped in cross 
section and includes a semicircular cavity 834 at one 
end, which is used to house the cord pulley 806. This 
semicircular cavity 834 has an opening 820 at its bottom 
through which extends the lift cord loop 816. 
[0204] The upper housing 804 has shapes corre- 
sponding to the lower housing 802 in order to encapsu- 
late the gear train, and barbs 836 to mate with recesses 
822 in the lower housing 802 such that the housings 
802, 804 snap together and releasably secure the entire 
drive train within their confines. 
[0205] The cord pulley 806 has a hollow shaft with an 
inner profile that matches the "cross" profile of the power 
input shaft 840, and the outside diameter of which is just 



small enough to fit in the semicircular cavity 834 of the 
housing 802. While a pulley would normally have a 
groove with side walls, this pulley 806 has a plurality of 
truncated alternating V-profile teeth 842 around its cir- 

5 cumference, through which the cord loop 81 6 is wound. 
Each tooth 842 projects beyond the centerline of the pul- 
ley 806 (beyond what would normally be the center of 
the groove), so the cord 816 follows a wavy path from 
one tooth to the next. This design readily releases the 

10 cord loop 816 when it is pulled radially away from the 
pulley 806, but holds tightly to the cord loop 816 when 
it is pulled circumferentially around the pulley 806. The 
outside diameter of the imaginary circle formed by the 
outermost portion of the alternating teeth 842 is just 

15 small enough to fit inside the inside diameter of the semi- 
circular cavity 834 of the housing 802, such that, once 
the cord loop 816 is caught in the alternating teeth 842, 
the semicircular cavity 834 (actually a fully circular cavity 
once the upper housing 804 is snapped onto the lower 

20 housing 802) does not allow the cord loop 816 out ex- 
cept at the opening 820. 

[0206] The worm gear 808 has a "cross" profiled pow- 
er input shaft 840 with a detent or slight indentation 844 
near the end of each of the legs of the cross. The cord 

25 pulley 806 has two flexible catch arms 846 which project 
form the face of the pulley 806 and help form its hollow 
"cross" profiled opening, which receives the "cross" pro- 
filed power input shaft 840. The catch arms 846 have 
enlarged heads 848 that mate with the detent 844 on 

30 the power input shaft 840. Once the enlarged heads 848 
are caught in the detent 844, the cord pulley 806 is held 
in place and can not be removed until the catch arms 
846 are released. The worm gear 808, the cord pulley 
806, and the cord loop 816, all as an assembly, are in- 

35 stalled in the first cavity 81 8 A of the lower housing 802. 
[0207] The composite helical/spur gear unit 810 has 
a hollow shaft 850, a spur gear 852 at one end of the 
hollow shaft 850, and an output spur gear 854 on the 
opposite end of the hollow shaft 850. The composite 

40 gear unit 810 is placed transversely across the two cav- 
ities 81 8A, 81 8B of the bottom housing 802, and with 
the hollow shaft 850 resting on the concave projections 
832A.B of the housing 802. The helical gear 852 rests 
on and meshes with the worm gear 808, and the output 

^5 spur gear 854 rests in the second cavity 81 8B of the 
bottom housing 802. The hollow shaft 850 has a coun- 
tersunk shoulder 851 (See Figure 1 66A) used to support 
the stub shaft 856 on the output gear 814. The output 
gear 814 is mounted and supported at one end by the 

50 countersunk shoulder 851 of the hollow shaft 850 of the 
composite gear unit 81 0, and by the lift rod 26 once the 
unit is assembled in the head rail 12. The output gear 
814 and the composite gear unit 810 are both free to 
rotate independently of each other. The lift rod 26 pro- 

55 vides support and alignment for the composite gear unit 
810 / output gear 814 assembly by extending through 
their hollow interiors. The output gear 814 has a non- 
cylindrical profile hollow shaft 864 which matches with 
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the profile of the lift rod 26 so that the output gear 814 
and the lift rod 26 rotate together. 
[0208] The composite spur gear unit 812 is a single 
piece including a first input spur gear 858, a second out- 
put spur gear 860, and stub shafts 862 projecting from 5 
both ends of the composite spur gear unit 81 2. The com- 
posite spur gear unit 81 2 rests in the second cavity 8 1 8B 
of the bottom housing 802 with stub shafts 862 resting 
on the concave semicircular projections 824 of the bot- 
tom housing 802. The first input spur gear 858 meshes 
with the output spur gear 854 of the composite helical/ 
spur gear unit 810, and the second output spur gear 860 
meshes with the output gear 814. Finally, the top hous- 
ing 804 is placed atop the entire assembly and snapped 
together with the bottom housing 802 to fully enclose, 
align, and support the gear train assembly. 
[0209] The installation and operation of the module 
800 are as follows: The cord loop 816 (which is broken 
away in Figures 165A - 165F but is properly shown as 
an endless loop in Figure 11 ) is woven between the al- 
ternating teeth 842 of the cord pulley 806. The shaft 
power input shaft 840 of the worm gear 808 is inserted 
through the hollow central opening of the cord pulley 806 
until the enlargements 848 in the flexible catch arms 846 
snap into the detents 844 of the power input shaft 840, 
uniting the cord pulley 806 and power input shaft 840. 
This assembly is placed in the first cavity 81 8A of the 
bottom housing, making sure that the lift cord loop 816 
is fed through the opening 820 in the bottom housing 
802. The composite helical/spur gear unit 810, the com- 
posite spur gear unit 812, the output gear 814, and the 
top housing 804 are then installed as has already been 
explained. 

[0210] This entire assembly, comprising the worm 
gear lift module 800, is snapped in place in the head rail 
12 as illustrated in Figure 167. There is an opening in 
the bottom of the head rail 12, through which the open- 
ing 820 projects, for the lift cord loop 81 6 to pass through 
the head rail 12. The lift rod 26 is inserted through the 
hollow shaft 850 of the composite helical/spur gear unit 
810, and through the output gear 814. The worm gear 
lift module 800 may be placed anywhere along the 
length of the head rail 12 where there may be room avail- 
able, since the lift rod 26 can go right through the module 
800. 

[0211] As may now be appreciated, as one end of the 
endless loop cord 81 6 is pulled, the alternating teeth 842 
gripping the cord 816 will cause the cord pulley 806 to 
rotate, causing the worm gear 808 to rotate. The worm 
gear is meshed with the helical gear 852, causing the 
composite gear unit 810 to rotate * The output spur gear 
854 thus also rotates, meshing with the first input spur 
gear 858, and causing it to rotate as well. This causes 
the second output spur gear 860 to rotate, which in turn 
meshes with the output gear 814, causing it to rotate. 
As the output gear 814 rotates, the non-circular cross 
section lift rod 26 which is fitted into the non-cylindrical 
hollow opening 864 of the output gear 814 also rotates, 



and, depending on the direction of rotation, causes the 
lift module 500 to raise or lower the blind 10J as has 
already been described. 

[0212] As one end of the endless cord loop 816 is 
pulled, part of the cord 816 enters the opening 820 of 
the bottom housing 802 while another part leaves 
through the same opening 820. The opening 820 directs 
the cord 81 6 such that, regardless of the direction of pull 
by the user, the exiting cord 816 will be moving radially 
away from the cord pulley 806 as the cord 816 reaches 
the opening 820 of the bottom housing 802. The portion 
of the cord 16 entering the housing 802 is caught be- 
tween the alternating teeth 842 of the pulley 806 and the 
inside surface of the circular cavity 834 in the housing 
802. This inside surface of the circular cavity 834 pushes 
the cord loop 816 radially inwardly toward the cord pul- 
ley 806 so the cord loop 816 is pressed in between the 
alternating teeth 842. Thus, the endless cord loop 816 
is continuously being released at one end, and secured 
at the opposite end as the cord 866 is pulled to rotate 
the lift rod 26. The action is fully reversible in direction 
but only when the external force is input by the lift cord 
loop. If the lift rod 26 is forced to rotate by some other 
external force (for example gravity pulling down on the 
blind to attempt to cause the lift module 500 and lift rod 
26 to rotate), then the helical gear 852 will be trying to 
drive the worm gear 808 resulting in a locking of the 
mechanism since the helical gear 852 is attempting to 
drive the worm gear 808, which is not possible. 

ROD SUPPORT MODULE 

[0213] Referring to Figure 8, in some instances, 
where the material of the blind is lightweight, there may 
not be a need for many lift or tilt modules along the length 
of the head rail 12, resulting in long stretches of unsup- 
ported lift rod 26 or tilt rod 24. Should this occur, it is 
possible for the rod to have a tendency to whip around 
or sag, especially when the rod is being rotated quickly 
as when rapidly raising or lowering the blind. To elimi- 
nate this whipping or sagging action of the rod, a rod 
support module 870 may be installed. 
[021 4] A more detailed view of the rod support module 
870 is shown in Figure 164. It includes a first planar 
member 872, and a second, perpendicular planar mem- 
ber 874. The first planar member 872 has one opening 
876 having an inside diameter just large enough for the 
lift rod 26 to pass through it. This first planar member 
872 also has two upwardly-projecting ears 878 de- 
signed to snap underneath the lip of the head rail 12 
profile. There are also two gussets 880 extending be- 
tween the two planar members 872, 874 to stiffen and 
reinforce the connection between the two planar mem- 
bers 872, 874. The rod support module 870 may be in- 
stalled wherever it is deemed required, with the rod ex- 
tending through the opening 876. 



15 



20 



25 



30 



35 



40 



45 



50 



37 



73 



EP 1 039 092 A2 



74 



BRAKE MODULE 

[0215] As has been explained earlier, one major ad- 
vantage of this modular blind transport system is that a 
relatively small number of individual modules may be 
combined so as to achieve a counterbalanced blind 
transport system regardless of the size or type of cov- 
ering. The blind may be small and have lightweight met- 
al or fabric slats, or it may be a very large blind with 
heavy, two inch wooden slats, or something in between 
these extremes. In all cases, it is possible to combine 
different modules to achieve a counterbalanced blind 
transport system such that only a small amount of ex- 
ternal input force is required to raise or lower the blind. 
[0216] However, it may not be practical or desirable 
to obtain an exact match of the required force to the 
available force for all blinds or for the entire working 
range of a particular blind. In fact, a perfect match is 
seldom, if ever, sought. The blind transport system will 
have a certain amount of system inertia caused by the 
mass of the blind as well as by the frictional resistance 
caused by all the components. This system inertia al- 
lows for an approximate match of the required and avail- 
able forces in order to still have an operational counter- 
balanced system. For instance, when the blind is in the 
fully raised position, the available force to keep the blind 
in that raised position must be equal to or greater than 
weight (gravitational force) pulling down on the blind mi- 
nus the system inertia which acts so as to keep the blind 
in the raised position. If the amount of force available at 
this point is insufficient, the blind will not stay in the 
raised position and will fall as soon as the external lifting 
force is released. By the same token, the force required 
to keep the blind in the fully lowered position must be 
less than the weight of the blind (which at this point is 
only the weight of the bottom rail 14A) plus the system 
inertia which acts to keep the blind in the lowered posi- 
tion. If the available force at this point exceeds the 
weight of the bottom rail 14Aplus system inertia at that 
point, the blind will not remain in the lowered position 
and will be pulled up as soon as the external lowering 
force is released. The force required to keep the blind 
up when the blind is in the fully raised position is con- 
siderably higher (because of the full weight of the slats) 
than the force required to keep the blind down when the 
blind is in the fully lowered position. The entire concept 
of the constant force coil spring motor module 20 cou- 
pled to a transmission module 30 is to provide a force 
curve which approximates the requirements in all oper- 
ating positions of the blind. 

[0217] When it is not possible, practical, or desirable 
to have an adequate match of the required to the avail- 
able forces with the standard modules described thus 
far, one solution is to add artificial system inertia to the 
blind transport system. This may be accomplished by 
the use of a one-way brake. The brake may be of the 
variable type, where the resistance or artificial system 
inertia automatically increases as the blind is raised, or 



it may be of the adjustable type, where the resistance is 
set at a certain fixed value, and this value may be man- 
ually adjusted. 

5 Variable Brake Module: 

[0218] The variable brake 900 (See Figures 175 - 
182) is a one-way brake, which provides greater braking 
force when the blind is in the raised position and less 
10 braking force when the blind is in the lowered position. * 
The brake 900 only provides a braking force that oper- 
ates against the lowering of the blind. When the blind is 
being raised, the brake 900 provides no braking force. 
[0219] The brake 900 includes housing portions 91 3, 
15 91 3A, which, as with previous modules, include cylindri- 
cal projections 238 and recesses 240, hooks 242, and 
recesses 244 for the hooks, permitting the brake module 
900 to snap together with similarly-shaped housings of 
other modules. There is an input shaft 914, which 
projects out of the housing 91 3 and mates with the out- 
put from the transmission module 30 (or the shaft of 
whatever module is adjacent to the brake module). 
There is an output shaft 922 which projects out the other 
side of the housing 91 3A and mates with the lift rod 26 
or with an adapter which eventually connects to the lift 
rod 26, as shown in Figure 195 which will be described 
later. The input shaft 914 mates with a cogged drive 
member 916, which mates with a connector shaft 918, 
which, in turn, mates with a worm gear 920, which mates 
with the output shaft 922. Thus, whenever the input shaft 
914 rotates, it causes the output end 924 of the worm 
gear 920 and the output shaft 922 to rotate with it. This 
variable brake 900 also includes a brake drum 926 and 
a brake shoe 928. When the input shaft 914 rotates in 
the clockwise direction, as indicated by the arrow 930, 
the brake drum 926 rotates with the input shaft 914, and, 
.when the input shaft 914 rotates in the opposite direc- 
tion, the brake drum 926 spins freely relative to the input 
shaft 914. 

[0220] The brake drum 926 is mounted to the input 
shaft 914 through the cogged drive 916 and a toothed 
drive 932. The cogged drive 916 has an extension 934, 
on which the toothed drive 932 rotates. The rear face of 
the cogged drive 916 defines a plurality of inclined 
planes 936 and cogs 938. The forward face of the 
toothed drive 932 defines corresponding inclined planes 
936A and cogs 938A, which mate with the rear face of 
the cogged drive 916. The rear face of the toothed drive 
932 defines a plurality of inclined teeth 940, which mate 
with corresponding inclined teeth 940A in the front face 
of the brake drum 926. When the input shaft 914 rotates 
clockwise, the inclined planes 936, 936A cause the 
teeth 940 of the toothed drive 932 to push against the 
teeth 940A of the brake drum 926. When the input shaft 
914 rotates counterclockwise, the pressure is released, 
and the toothed drive 932 does not push against the 
drum 926, so the drum 926 spins freely (or remains sta- 
tionary while the drive train rotates). This free-wheeling 
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position is shown in Figure 181. 
[0221 ] The amount of force exerted by the brake shoe 
928 against the brake drum 926 varies, depending upon 
the position of the blind, as follows. The brake shoe 928 
is pushed against the underside of the brake drum 926 
by a spring 942. The tension of the spring 942 is adjust- 
ed by a screw 944, which is threaded into threads 946 
in a tension plate 948. When the screw 944 is tightened, 
more spring force is applied, and when the screw 944 
is loosened, less spring force is applied. The non-circu- 
lar head 950 of the screw 944 is received in a corre- 
sponding non-circular recess 952 in the center of a gear 
954, so that the gear 954 and screw 944 rotate together 
There is an upper gear 956, with a downwardly-project- 
ing shaft 958, which extends through a hole 959 in the 
housing 91 3A. A lower gear 960 is pressed onto the 
shaft 958 of the upper gear 956 and is keyed to the shaft 
958, so that the upper and lower gears 956, 960 rotate 
together (See Figure 180). 

[0222] As was explained above, the worm gear 920 
rotates with the input shaft 914. The worm gear 920 is 
meshed with the lower gear 960, and the upper gear 
956 is meshed with the gear 954, so that, as the input 
shaft 91 4 rotates back and forth, for raising and lowering 
the blind, it causes the worm gear 920 to rotate the lower 
gear 960, upper gear 956, gear 954, and screw 944, 
thereby tightening and loosening the screw 944, and in- 
creasing and decreasing the friction between the brake 
shoe 928 and the brake drum 926. 
[0223] Thus, the higher the blind is raised, the greater 
the braking force provided by the variable brake 900, 
and, the more the blind is lowered, the less the braking 
force. The braking force does not affect lifting the blind 
and acts only against lowering the blind. 

Adjustable Brake Module: 

[0224] An alternative adjustable brake module 900A 
shown in Figures 183A - 190 may be used in the same 
applications as the variable brake 900. The adjustable 
brake 900A is identical to the variable brake 900, except 
that the screw 944 is not automatically rotated by mov- 
ing the blind up and down. In this case, the screw 944 
is rotated manually to set the desired braking force, and 
that force then remains constant as the blind is operat- 
ed, unless the operator makes another manual adjust- 
ment. Therefore, in this arrangement, the worm gear 
and other related gearing used to automatically adjust 
the screw 944 are eliminated. The input shaft 914 drives 
the cogged drive 91 6, which drives the output shaft 922, 
which extends out the rear opening in the housing. The 
toothed drive 932 is still mounted over the shaft of the 
cogged drive 916 and still drives the brake drum 926 in 
one direction, while allowing the brake drum 926 to idle 
in the opposite direction. The brake shoe 928 still is 
urged against the brake drum 926 by the force of the 
spring 942, which is greater if the screw 944 has been 
tightened into the tension plate 948 and less if the screw 



is loosened. The upper plate 964 is fixed relative to the 
housing in both the variable brake module 900 and the 
adjustable brake module 900A by sliding into fixed slots 
in the housing. 

Alignment Module and Adapter Module: 

[0225] Figure 1 95 shows a combination of a coaxial 
coil spring motor module 20, a transmission module 30, 
a variable brake module 900, and an alignment module 
902. The coaxial motor module 20 and transmission 
module 30 are as they were described above. The align- 
ment module 902 (See Figures 193, 194) is simply a 
housing 904 with a pair of gears 906, 908, one of which 
is coupled to the output shaft of the variable brake mod- 
ule 900, and the other of which couples with the lift rod 
26, in order to properly align the drive train with the lift 
rod 26. The use of the alignment module 902 is strictly 
on an as-needed basis. It is also important to note that, 
while the gears 906, 908 depicted in Figure 1 94 show a 
hollow hexagonal opening, the profile of these openings 
may be any non-cylindrical type, such as the "D" type 
(as in Item 450 of Figure 80), or the gears 906 may in 
fact have solid shafts with a non-cylindrical profile to 
mate into the hollow-type openings in adjacent modules. 
[0226] Another adapter module 912 is shown in Fig- 
ures 191, 192. This adapter module 912 is simply a 
housing 904A with two identical gears 906A and an in- 
termediate idler gear 908A. The gears 906A show a sol- 
id hexagonal shaft 910. However, these gears could 
have been the gears 906 used in the alignment module 
902, which have a hollow hexagonal opening 910. The 
adapter module 912 is used when it is desired to not 
only align the output shaft of a module with a lift rod 26, 
but to do so without inverting the direction of rotation, 
as does the alignment module 902. 
[0227] All the modules (including the variable and ad- 
justable brakes described above) include the hooks 242 
and recesses 244 described earlier with respect to the 
coaxial motor module 20 (See Figure 14), so they can 
simply be snapped together as desired, with the drive 
train extending through them all. 

WIDE OR DESIGNER LADDER TAPES 

[0228] While ladder tapes 22 (See Figure 1 ) are typ- 
ically used, there are also wide designer ladders 22A, 
which can be mounted on the same ladder pulley of any 
of the embodiments described, such as Item 550A of 
Figure 132, shown again in Figure 173 but with a wide 
decorative tape 22 A over the standard cable tape 1 8. In 
this instance, the tilt cables 18 go through the head rail 
12A and hook up to the ladder pulley 550A as has al- 
ready been disclosed. However, a decorative wide cloth 
tape 22A is secured to the tilt cables 18 to hide the tilt 
cables 18 and lend a more pleasing aesthetic appeal. 
This same arrangement is better appreciated in the per- 
spective view shown in Figure 1 74, where the cloth tape 
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22A ends are free to ride up and down through slots in 
the head rail 12A. The difficulty lies in how to efficiently 
secure the tilt cables 1 8 to the wide cloth tape 22A, how 
to efficiently secure the tilt cables 1 8 to the ladder pulley 
550A, and how to terminate the ends of the wide cloth 
tape 22A to the head rail 12A. 
[0229] Figures 1 69 -1 73 show various arrangements 
for handling wide tapes 22A. In Figure 171, a pin 970 
has been put through each side of the ladder tape 22A, 
and forward and rear tilt cords 1 8 have been connected 
to their respective pins 970 and mounted in their respec- 
tive cord lock detents on the ladder pulley 550A. 
[0230] In Figure 169, a flexible member 972 takes the 
place of the combination pin 970 and cord 18 of Figure 
171 . This flexible member 972 has opposed barbs 974 
at one end, which serve the same function as the pin 
970, extending through the material of the wide tape 
22A, and an enlarged bulb 976 at the other end, which 
mounts in the cord detent of the ladder pulley 550A. 
[0231] Figure 168 shows another variation, in which 
there is a barbed pin member 978 and a flexible member 
980, which has a loop at one end that receives the pin 
978 and a bulb 982 at the other end, which mounts in 
the cord detent of the ladder pulley 550A. 
[0232] Figure 170 shows another variation, in which 
the flexible member 980B has a wide base that is sta- 
pled to the tape 22A and a bulb 982B which mounts in 
the cord detent of the ladder pulley 550A. 
[0233] Figure 173 shows one possible termination of 
the cloth tapes 22A by simply letting them ride through 
and inside the head rail 12A. Figure 172 shows an al- 
ternative arrangement wherein the cloth tape 22A is 
crimped inside the head rail 12A as the cloth tape 22A 
is caught between head rail 12A and the base 502A of 
the tilt module 500A. 

ALTERNATIVE MODULAR BLIND TRANSPORT 
SYSTEM EMBODIMENTS 

[0234] As has been indicated several times through- 
out this specification, a most important feature of this 
invention is the modularity which permits matching of a 
limited number of individual modules to achieve a very 
wide range of operating parameters. Only a limited 
number of these possible combinations or permutations 
are listed below to give the reader a feel for how these 
modules may be combined. It is important to realize that, 
in alt the cases, the connecting shafts may be male or 
female and may have any internal profile (circular, 
square, hexagonal, M D" shaped). The important point is 
that these connecting shafts are easily replaceable in 
any given module in order to match the profile of the 
shaft of the abutting component. 
[0235] Figure 1 , provides a very good indication of a 
basic modular blind transport system. The blind 10 is 
standard rout (as opposed to a de-lighted rout), with 
holes through the center of the slats 1 4. It may be raised 
or lowered by manually coaxing the blind in the desired 



direction via the handle 28. As the handle 28 is pulled 
downward ly and the lift cords 16 are pulled down, they 
unwind from the wind-up spools 504 of the lift and tilt 
modules 40 (See Figure 109), causing them to rotate, 
5 and with them the lift rod 26 also rotates. This causes 
the output shaft 41 8 of the transmission module 30 (See 
Figure 65) to rotate, which meshes with the first gear 
41 4 of the driven shaft 41 2, also causing them to rotate. 
The transmission cord 454 wraps up onto the driven 
shaft 41 2 t and unwraps from the drive shaft 402, caus- 
ing it to rotate as well. The drive shaft 402 of the trans- 
mission module 30 is mated to the power spool 208 of 
the power module 20 (See Figure 16), such that the ro- 
tation of the drive shaft 402 of the transmission module 
30 causes the rotation of the power spool 208 of the 
power module 20, thus causing the spring 200 to wrap 
onto the power spool 208. Thus the "loading " of the 
spring 200 onto the power spool 208 was accomplished 
with the help of gravity assisting the user when he pulled 
down on the handle 28. The spring 200 is ready at any 
point along the blind's operation to assist the user in rais- 
ing the handle (and the blind attached to it) against the 
force of gravity when the action is reversed and the han- 
dle is coaxed upwardly. 

[0236] A standard cord tilt mechanism 50 (See Figure 
39B) is used to tilt the slats 14. As one of the tilt cords 
52 is pulled, the threaded drum 770 will rotate, causing 
similar rotation of the worm gear 764. The worm gear 
764 meshes with the spur gear 766, also causing the 
idler gear 776 to rotate. This idler gear 776 meshes with 
the output gear 768 such that it also rotates, rotating the 
tilt rod 24. As the tilt rod 24 rotates, the tilt gear 560 (See 
Figure 109) of the lift and tilt module 40 will also rotate. 
This tilt gear 560 meshes with the ladder pulley 570 
which in turn rotates, pulling one of the tilt cables 18 up 
while the opposite tilt cable 18 falls, thus tilting the slats 
14. 

[0237] Figure 1 also demonstrates the use of a tilt only 
module 60, used when the width of the blind is such that 
more tilt stations (to support the more flexible slats 14) 
are required than lift stations (which support the more 
rigid bottom rail 14A). 

[0238] In Figure 2 shows a second embodiment al- 
most identical to the first embodiment, and shows how 
the same modules may be used to achieve a de-lighted 
product. The slotted opening 17, through which the lift 
cord 17 is routed, found in the middle of each slat 14 in 
Figure 1 has been moved towards the back of each slat 
1 4 in Figure 2. Now, as the blind is fully closed, the over- 
lap from one slat 14 to the next is sufficient to cover the 
slotted openings 17, resulting in a de-lighted product. 
This can be readily accomplished because the base 502 
of the lift and tilt module 40 has several openings 519, 
51 9A, 51 9B as shown in Figure 1 25D through which the 
lift cord may be fed in order to reach the wind-up spool 
504. 

[0239] In Figure 3, a third embodiment of this inven- 
tion, a standard rout product uses a simultaneous lift/tilt 
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module 500B to eliminate the need for the cord tilter 
module 50 of Figure 1 . As the bottom rail 14A is raised, 
the lift cords 16 wind onto the lift spools 504B of the lift 
modules 500B, as has already previously been de- 
scribed. As each lift spool 504B rotates, the frictional 
resistance between the inside diameter of the shaft 
587B of the ladder pulley 583B, and the outside diame- 
ter of the stub shaft 536B of the lift spool 504B, as well 
as the frictional resistance between the front end 526B 
of the spool 504B and the side of the ladder pulley 583B, 
will also cause the ladder pulley 583B to rotate, which 
will also cause the tilt cables 1 8 of the ladder tape 22 to 
move, raising one tilt cable 18 while lowering the other 
tilt cable 18. This action will continue until the bottom rail 
14A motion is stopped, or until the slats 14 are fully 
closed in one direction or the other. Once the slats 14 
are fully closed, the tilt cables 1 8 can no longer continue 
to move in the same direction, so they come to a stop 
as well. If the ladder pulley 583B continues to rotate, the 
tilt cable 18 will simply stay in place as the ladder pulley 
583B slips past the tilt cable 18. 
[0240] Figure 4 shows a fourth embodiment of this in- 
vention, which is the same arrangement as that in Figure 
3 (the third embodiment) except that the slotted open- 
ings 17 in the slats 14 are offset so as to achieve a de- 
lighted product in the same manner as was achieved in 
Figure 2 (the second embodiment). 
[0241] Figure 5 depicts a fifth embodiment of this in- 
vention, a blind transport system for wide two-inch wide 
slats arranged to achieve a de-lighted product by having 
an inside and an outside lift cord 16A,B instead of a sin- 
gle lift cord going through the slats 14. This fifth embod- 
iment uses the twin spool lift and tilt modules 600 (See 
Figure 143) . It could use a coaxial coil spring power 
module 20 and transmission module 30 as shown in the 
sixth embodiment in Figure 6, but instead it uses the par- 
allel arrangement of ratchet-type drive module 70 and 
transmission module 30. The blind is lowered by pulling 
the cord 71 of the ratchet-type drive 70 to the right. This 
action moves an arm 71 A connected to the cord 71 
which releases an internal clutch, allowing the drive to 
free spin. Pulling down on the bottom rail 14A, or, in 
many cases, just the weight of the blind lowers the blind 
once the clutch mechanism is released. The lift cords 
16 unwrap from the twin spools 604 of the lift and tilt 
modules 600, rotating the lift rod 26, which causes the 
output shaft 41 8 of the transmission module 30 to rotate, 
which meshes with the first gear 414 of the driven shaft 
41 2, also causing them to rotate. The transmission cord 
454 wraps up onto the driven shaft 412, and unwraps 
from the drive shaft 402, causing it to rotate as well. 
[0242] In order to raise the blind, the single cord 71 
on the ratchet-type drive 70 is pulled in short strokes. 
The first stroke of the cord 71 will reset the arm 71 A so 
that the internal clutch is engaged, and each stroke rais- 
es the blind part of the way Each time the cord 71 is 
pulled, the ratchet mechanism is engaged and the drive 
gear 1004 of the adapter 72 (See Figure 208B) is rotat- 



ed. As the cord 71 comes to the end of its stroke, the 
operator releases the cord and it is pulled back into the 
ratchet-type drive module 70 where it is ready for the 
next stroke. With each stroke, the drive gear 1004 is ro- 
s fated which in turns meshes with the driven gear 1006, 
which is mated to the transmission drive shaft. From 
here on the process is exactly the reverse of the process 
to lower the blind. 

[0243] To accomplish the tilting action, the tilting 
mechanism SOD is actuated by pulling on one of the tilt 
cords 52. This causes a rotation of the tilt rod 24 which 
is connected at one end to the tilting mechanism 50D, 
and along its length goes through the tilt drive gears 608 
of the twin spool lift and tilt modules 600. As the tilt rod 
24 rotates, it will rotate the tilt drive gears 608, which 
mesh with, and thus causes the rotation of, their respec- 
tive ladder pulleys 610. As the ladder pulleys 610 ro- 
tates, they will each pull up on one of their respective tilt 
cables 18, and let loose on the opposite tilt cable 18, 
thus causing the ladder tape 22 and the slats 14 to tilt. 
This action is fully reversible. 

[0244] Figure 6 shows a sixth embodiment of this in- 
vention, a blind transport system which is very similar to 
the system just described in Figure 5 (the fifth embodi- 
ment) except that, instead of the parallel arrangement 
of the ratchet-type drive module 70 with the transmis- 
sion module 30, there is a series-connected but rotated 
power module 20 and transmission module 30. Thus 
this arrangement has the power group pressed against 
a side of the two-inch head rail 12A instead of the loca- 
tion depicted in all previous embodiments, where the 
power module and transmission module were lying on 
the bottom or base of the head rail 1 2A. Pressed against 
the side in the present arrangement, the power group is 
more out of the way, allowing the freed up space to be 
used for other purposes. For instance, the tilt rod 24 
could now be run all the way through from one end of 
the head rail 12A to the other, allowing the installation 
of the cord tilter mechanism at either end of the blind. 
[0245] Figure 7 shows a seventh embodiment of this 
invention, a two-inch blind utilizing the two-inch lift and 
tilt modules 500A and the two-inch cord tilter module 
760. However, the installation and operation of this two- 
inch blind transport system are essentially identical to 
those of the system depicted in Figure 1 (the first em- 
bodiment). 

[0246] Figure 8 shows an eighth embodiment of this 
invention, a system which is essentially identical to that 
depicted in Figure 3 (the third embodiment), with the ex- 
ception that, since the slats 14 have been replaced with 
a dual pleated fabric, there is no need for a tilting capa- 
bility. Thus, the tilt only module 60 is replaced by a rod 
support module 870, the simultaneous lift/tilt modules 
500B are replaced by lift only modules 500, and the lad- 
der tape 22, with its associated tilt cables 18, is elimi- 
nated. Figures 9 and 10 show almost identical systems 
(ninth and tenth embodiments respectively of this inven- 
tion) to that shown in Figure 8 (eighth embodiment), ex- 
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cept that the dual pleated fabric is replaced by regular 
pleated fabric in Figure 9 (ninth embodiment) and pleat- 
ed shades in Figure 10 (tenth embodiment). There is 
still no need for tilting capability, thus the rest of the sys- 
tem remains unchanged. 

[0247] Figure 11 depicts an eleventh embodiment of 
this invention, a blind transport system which is very 
similar to that shown in Figure 3 (third embodiment) ex- 
cept that the power group (including the power module 
20 and the transmission module 30 as shown in Figure 
3) has been replaced with a worm gear lift module 800 
(See Figure 166) in which is an endless cord loop drives 
a worm drive. This embodiment is included as an exam- 
ple of a system which will not fully function as drawn as 
is explained below. 

[0248] As was stated earlier, in the description of the 
worm gear lift module 800, as long as the external force 
input is coming from the cord 816, then the worm gear 
808 will be driving the spur gear 810, all the gears will 
rotate as intended and the lift rod 26 will also rotate, 
causing the wind-up spools 504B to rotate and the lift 
cords to wrap or unwrap (depending on which direction 
the endless loop cord 81 6 is being pulled) from the wind- 
up spools 504B, thus raising or towering the bottom rail 
14A. 

[0249] The presence of the tilt only module 60 and the 
absence of any filter mechanism would indicate that the 
intent is for the lift stations to act as simultaneous lift/tilt 
modules 500B. However, one must remember that, for 
these modules to operate, the user must grab the handle 
28 (or the bottom rail 14A) and coax the bottom rail 14A 
up or down. This initial movement of slightly raising or 
lowering the blind also simultaneously opens or closes 
(tilts) the blind. However, In this arrangement the action 
has the effect of an external force input coming, not from 
the cord 816, but from the opposite end of the system, 
the handle 28 (or the bottom rail 14A). The worm gear 
lift module 800 reacts as intended and immediately 
locks up since the spur gear 810 can not be driving the 
worm gear 808. 

[0250] Thus, in this arrangement, the only way to tilt 
the blind, once the blind has been raised or lowered to 
the desired location, is by pulling on the cord 81 6 in the 
opposite direction just long enough to open or close the 
blind as desired. Thus, the handle 28 in this embodiment 
is totally unnecessary as it may never be used, and 
would only serve a decorative purpose. 
[0251] It is interesting to note that when the worm gear 
lift module 800 is used in a system, the system need not 
be counterbalanced since the blind will always stay 
where it is last placed by the action of the pulling on the 
cord 816 of the worm gear lift module 800. An external 
force input, such as a user or even gravity, acting directly 
on the blind itself will have no effect as the mechanism 
will lock against any input which tends to make the spur 
gear 810 attempt to drive the worm gear 808. 
[0252] Figure 12 shows a twelfth embodiment of this 
invention, a system which provides a manual cord tilter 



50 for the system of Figure 11 (eleventh embodiment). 
In this instance, the simultaneous lift/tilt feature has 
been eliminated and the worm gear lift module 800 is 
used strictly to raise or lower the blind. The cord tilter 50 
5 is used to open or close the blinds as has already been 
described. 

[0253] Figure 13 shows a thirteenth embodiment of 
this invention, an embodiment of the blind transport sys- 
tem which is quite similar to that shown in Figure 7 (sev- 
enth embodiment), except that the coaxial coil spring 
motor power module 20 has been replaced with a 
transaxial coil spring motor power module 21 . 
[0254] Figure 1 3A shows a fourteenth embodiment of 
this invention, an embodiment which is quite similar to 
that depicted in Figure 8 (eighth embodiment), except 
that an endless cord loop drive module 700 has been 
added as a system override. Thus, the blind in this em- 
bodiment may be raised or lowered either by coaxing it 
up or down with the handle 28, or by pulling on the cord 
loop 706 of the endless cord loop drive module 700. 
[0255] Figure 13B depicts a fifteenth embodiment of 
this invention, an embodiment which is identical to that 
shown in Figure 2 (second embodiment) except that the 
cord tilter module 50 has been replaced with a wand til- 
ter module 750. The operation is thus also identical ex- 
cept that, in order to open or close the blind, the user 
will rotate the wand instead of pulling on one of the tilt 
cords 52. 

[0256] Figure 13C shows a sixteenth embodiment of 
this invention, an embodiment which is identical to that 
shown in Figure 5 (fifth embodiment) except that a co- 
axial power module 20 has been added, in series, to the 
ratchet-type drive 70 and transmission module 30 ar- 
rangement. The operation is identical to that of the sys- 
tem shown in Figure 5 (fifth embodiment) except that 
the coaxial power module 20 now provides assistance 
to help raise the blind when the cord 71 of the ratchet- 
type drive 70 is pulled cyclically. 



[0257] It is not practical to enumerate and describe all 
possible embodiments due to the large number of pos- 
sible combinations. A representative number of com- 
plete blind transport systems has already been outlined 
above. Following is a sampling of possible combinations 
specifically for the power group, to give the reader a bet- 
ter appreciation for the variety and range of this power 
group. 

[0258] Figures 155A through 155D show a detail, 
from four different angles, of a power group including a 
coaxial spring motor power module 20 and a transmis- 
sion module 30 connected to a twin spool lift and tilt 
module 600. This is very similar to the system of the sixth 
embodiment (Figure 6) except that the power group is 
flat against the bottom of the head rail 12A instead of 
flat against the side of the head rail 12A. 
[0259] Figures 156A through 156D show a detail, 
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from four different angles, of the power group used in 
the fifth embodiment (Figure 5), including the ratchet- 
type drive module 70, the transmission module 30 and 
the adapter 72. 

[0260] Figures 157A through 157D show a detail, 
from four different angles, of the cord filter SOD used in 
the fifth embodiment (Figure 5), showing how the twin 
spool lift and tilt module 600 and the cord tilter SOD share 
room in the head rail 12A. 

[0261] Figures 158 A through 158D show a detail, 
from four different angles, of the power group used in 
the sixth embodiment (Figure 6), including the power 
module 20, the transmission module 30, and the adapter 
74 which rotates the power group to a position in which 
the transmission shafts lie one over the other. 
[0262] Figure 1 96 depicts a simple power group in- 
cluding a power module 20, a transmission module 30, 
and an adapter 32 which connects the power module 20 
to the transmission 30. 

[0263] Figure 1 97 shows the same power group as in 
Figure 1 96 except that a second coaxial power module 
20 has been added. This is useful when more force is 
required to overcome a heavier blind, for instance. The 
two power modules 20 simply snap together. 
[0264] Figure 198 shows the power group of Figure 
1 96, except that a one-way variable brake 900 is insert- 
ed between the power module 20 and the transmission 
module 30. This is useful when the spring force of the 
power module 20 is not sufficient to keep the blind in 
position against the force of gravity at all positions. More 
system inertia needs to be added, and this can be done 
with the variable brake 900 which only acts to brake 
when pulling down on the blind. This braking force au- 
tomatically adjusts itself to increase as the blind is 
raised. 

[0265] Figure 1 99 shows a power group including an 
endless cord loop drive module 700 and a variable brake 
900. Since the endless cord loop drive 700 will act to 
raise or lower the blind, but will not lock the blind in place 
where it is last positioned, the variable brake 900 may 
be added and adjusted such that it will provide enough 
system inertia to keep the blind wherever it is placed, 
without falling back down due to the force of gravity. 
[0266] Figure 200 shows a power group including an 
endless cord loop drive 700 connected to a power mod- 
ule 20, which is in turn connected to a transmission 30 
through an adapter 32. As shown in Figure 200, the shaft 
724 of the cord pulley 704 of the endless cord loop drive 
700 has a non-circular opening 724A to receive a stub 
shaft or a projection from an adjacent module, such as 
the projection 248 on the power spool 208 of the power 
module 20 (See Figure 1 6). The endless cord loop drive 
700 can provide a manual override to raise or lower the 
blind, as shown in the fourteenth embodiment (Figure 
13A), instead of having to coax the bottom rail 14A up 
or down. This may be useful, for instance, where the 
position of the blind, perhaps behind a large desk or cre- 
denza, and/or the height of the blind, make it difficult or 



impossible to reach the bottom rail 14A, but the end of 
the blind (where the endless loop cord drive 700 is lo- 
cated and where the cord loop 706 is hanging) is more 
readily accessible. 
5 [0267] Figure 200A shows the same components in 
the power group as those shown in Figure 200. Howev- 
er, the order of placement is different. In this instance, 
the endless cord loop drive module 700 is connected to 
the transmission module 30 instead of to the power 
10 module 20. This is the actual arrangement depicted in 
the fourteenth embodiment (Figure 13A). In this case, 
pulling on the cord loop 706 at a constant speed will re- 
sult in raising (or lowering) the blind at a constant speed, 
but the amount of force which needs to be exerted would 
vary. If the arrangement is as shown in Figure 200, pull- 
ing on the cord loop 706 at a constant speed will result 
in raising (or lowering) the blind with a relatively constant 
effort, but the speed of the raising or lowering of the blind 
will vary. 

[0268] Figure 201 shows a power group including a 
transaxial power module 21 and a transmission module 
30 as described in the thirteenth embodiment (Figure 
13). Since a transaxial power module 21 is typically 
more powerful than a similar-size coaxial power module 
20, this arrangement is useful when a heavier blind 
(such as a longer blind, a wider blind, a two-inch blind, 
or a wooden blind) needs to be handled. 
[0269] Figure 202 shows a power group including two 
transaxial power modules 21 B and 21 C, and a transmis- 
sion module 30, useful when even more power is need- 
ed than can be afforded by a single transaxial power 
module 21. 

[0270] Figure 203 shows a power group including an 
endless cord loop drive module 700, a transaxial power 
module 21 and a transmission module 30, similar to the 
arrangement of Figure 200 except a transaxial power 
module 21 is used instead of a coaxial power module 20. 
[0271] Figure 204 shows a power group including a 
low power electric motor module 80, a transmission 
module 30 and an adapter 32, which provides an elec- 
trically powered blind. 

[0272] Figure 205 shows a power group including an 
endless cord loop drive 700, a transmission module 30, 
and an adapter 32, similar to the arrangement depicted 
in Figure 200 except the power module 20 has been 
eliminated. 

[0273] Figure 206 shows the power group of Figure 
196, except that a ratchet-type drive module 70 has 
been added. The ratchet-type drive module 70 may be 
used wherever the endless cord loop drive module 700 
or the worm gear lift module 800 are used. However, the 
ratchet-type drive 70 has the advantage that it has no 
cord loop, and the single cord 71 may be placed so it is 
out of reach to children and pets. 
[0274] Figure 207 shows the power group depicted in 
the fifth embodiment (Figure 5). 
[0275] Figure 208 shows the power group of Figure 
207 except that two coaxial power modules 20 have 
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been added, in series, with the transmission module 
30/ratchet-type drive module 70 parallel arrangement. 
[0276] Figure 209 shows a power group including a 
transaxial transmission and a variable brake 900. 
[0277] Figure 21 0 shows the power group of the sixth s 
embodiment (Figure 6), where the power module 20 and 
the transmission 30 are pressed against the side of the 
head rail 1 2 A by means of the adapter 74, so as to free 
up room in the head rail 1 2A for other items, such as for 
running a tilt rod 24 the entire length of the head rail 1 2A: 10 
[0278] Figure 211 shows the power group of Figure 
1 96 except that it is for a two inch head rail 1 2A. 
[0279] Figures 21 2 and 213 depict a power group in- 
cluding a power module 20 and an adapter module 91 2, 
useful for repositioning the output shaft (and possibly for is 
changing the. type of output shaft, say from a female 
square profile to a female "D" profile as pictured) while 
maintaining the same direction of rotation. 
[0280] Figure 214 shows an alternative embodiment 
of a covering for an architectural opening in which the 20 
covering is made in two parts. The entire covering is 
supported by a head rail 12. An upper covering portion 
(not shown) extends between the head rail 12 and an 
intermediate rail 12A. A lower covering portion extends 
between the intermediate rail 1 2A and a lower rail 1 4A. 25 
The transport system, including a spring motor power 
unit 20, a transmission 30, a lift rod 26, and lift stations 
40, is mounted in the intermediate rail 12A and travels 
up and down with the covering. 

[0281] Figure 21 5 shows another alternative embod- 30 
iment of a covering for an architectural opening, in which 
the covering is made in two parts. A head rail 12 is 
mounted at the top of the architectural opening, and the 
transport system, including a spring motor power unit 
20, a transmission 30, a lift rod 26, and lift stations 40, 35 
is mounted in the head rail 12. The upper portion of the 
covering (not shown) is mounted on the lift cords 16, 
which extend to the intermediate rail 14. A lower portion 
covering extends down below the intermediate rail 14 
and is supported by that intermediate rail 14. *o 
[0282] Figure 21 6 shows another alternative embod- 
iment. In this case, the covering is made up in three 
parts. An upper portion (not shown) extends from the 
head rail 12 to the first intermediate rail 12A. An inter- 
mediate portion extends from the first intermediate rail 45 
12A to the second intermediate rail 14A, and a lower 
portion (not shown) extends from the second intermedi- 
ate rail 1 4A to the bottom rail 1 4B. The transport system, 
including a spring motor power unit 20, transmission 30, 
lift rod 26, and lift stations 40, is mounted on the first so 
intermediate rail 1 2A and rolls up the upper lift cords 1 6. 
[0283] Figures 21 7-220 show coverings for architec- 
tural openings in which the covering itself rolls up onto 
an elongated spool rather than rolling up lift cords onto 
individual spools. In these embodiments, the single 55 
elongated spool functions both as the spools and as the 
lift rod of the previous embodiments. Figure 217 shows 
an arrangement in which the covering 1068 rolls onto 



the elongated spool 1070. The spool 1070 is mounted 
for rotation relative to an architectural opening such as 
a window by means of hubs (not shown) which are fixed 
relative to the opening. In this embodiment, the spool 
1070 is driven by a spring motor power unit 20, which is 
also fixed relative to the architectural opening. The out- 
put shaft of the motor 20 drives a first gear 1 072, which, 
in turn, drives a second gear 1074, that is fixed to the 
spool 1070, thereby driving the spool 1070. 
[0284] Figure 218 also has a spool 1 070 mounted for 
rotation relative to the architectural opening. In this em- 
bodiment, the spool 1070 is driven by a motor 20, which 
is fixed relative to the architectural opening. The motor 
20 drives a first pulley 1072 A, which, through a belt, 
1076, drives a second pulley 1074B that is fixed to the 
spool 1070, thereby driving the spool 1070. 
[0285] Figure 219 has the motor 20 mounted inside 
the spool 1070. In this case, the motor 20 is fixed relative 
to the architectural opening. The output shaft of the mo- 
tor drives a first gear 1072B, which drives a second gear 
1 074B fixed to the spool 1 070, thereby driving the spool 
1070. 

[0286] Figure 220 also has the motor 20 mounted in- 
side the spool 1070. In this case, the motor 20 is fixed 
to the spool 1 070, and the output shaft 1 078 is fixed rel- 
ative to the architectural opening, so that, as the motor 
20 drives its output shaft 1 078, the motor 20 and spool 
1070 rotate relative to the architectural opening. 
[0287] It will be obvious to those skilled in the art that 
modifications may be made to the embodiments de- 
scribed above without departing from the scope of the 
present invention. 

Claims 

1. Operating mechanism for retracting and extending 
an architectural covering having at least one wind- 
able element, the mechanism including: 

a power module having: a power module hous- 
ing, a power output shaft, and structure, within 
the power module housing, for driving the pow- 
er output shaft; 

a transmission module having: a transmission 
module housing, a transmission input shaft, a 
transmission mechanism within the transmis- 
sion module housing, and a transmission out- 
put shaft; and 

a winding element rotatable about a first axis of 
rotation for winding and unwinding oMhe at 
least one windable element of the architectural 
covering; and wherein the power module drives 
the winding element through the transmission 
module, so as to drive the winding element 
about the first axis of rotation in one of two op- 
posite rotational directions for retracting and 
extending the architectural covering. 
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2. Operating mechanism according to claim 1 wherein 
the structure for driving the power output shaft in- 
cludes a source of power. 

3. Operating mechanism according to claim 2, where- 
in the power module is electrically-driven. 

4. Operating mechanism according to claim 1 , where- 
in the structure for driving the power output shaft 
includes a manual drive, preferably a cord drive pul- 
ley and a drive cord for manually driving the cord 
drive pulley. 

5. Operating mechanism according to claim 2, where- 
in the source of power includes a spring motor in- 
side the power module housing. 

6. Operating mechanism according to claim 2 or 5 
wherein the source of power includes a windable 
and unwindable spring having a first spring axis for 
winding and a second spring axis for winding; the 
first spring axis being defined by collected windings 
of the spring in a relaxed state, the second spring 
axis being defined by collected windings of the 
spring in a tensioned state and the second spring 
axis being the axis of rotation of the power output 
shaft; and wherein the source of power optionally 
includes a power spool for driving the power output 
shaft. 

7. Operating mechanism according to claim 6, further 
including: 

the power spool mounted in the housing; the 
power spool optionally defining a central open- 
ing, an indentation from the central opening 
which is narrower than the width of the spring, 
and a projection projecting from the indentation 
into the central opening; 
wherein a first end of the spring defines a hole 
which receives the projection thereby releasa- 
bly fixing the first end of the spring to the power 
spool. 

8. Operating mechanism according to claim 7, where- 
in the power spool includes flanges at both ends, 
and the inner surface of each of the flanges is ta- 
pered, so that the width between the flanges is less 
at the base and increases to a greater width moving 
radially outwardly toward the rim of the flanges, 
wherein the angle of divergence of each flange is* 
preferably between two and twenty degrees and 
more preferably approximately five degrees. 

9. Operating mechanism according to claim 1 or 6, 
wherein the winding element incudes an elongate 
rod co-extensive with the first axis of rotation and 
preferably also includes at least one lift module, op- 



tionally comprising at least one lift spool driven by 
the elogate rod. 

10. Operating mechanism according to claim 1 , 2 or 6, 
s wherein the transmission module further includes: 

a rotatable transmission drive shaft; 

a rotatable transmission driven shaft parallel to 

the transmission drive shaft; and 

10 a transmission cord having a first end connect- 

ed to the transmission drive shaft and a second 
end connected to the transmission driven shaft, 
the transmission cord being wound around an 
outer surface of at least one of the transmission 

15 drive and driven shafts, 

wherein at least one of the transmission drive 
and driven shafts has a tapered outer surface; 
and 

the transmission housing containing the trans- 
20 mission drive and driven shafts. 

11. Operating mechanism according to claim 10 where- 
in both the drive shaft and driven shaft are tapered 
from a large diameter first end to a small diameter 

2S opposite second end; and particularly wherein the 
drive shaft and the driven shaft are reversely posi- 
tioned with the large diameter first end of the drive 
shaft adjacent to the small diameter second end of 
the driven shaft and wherein preferably the trans- 

30 mission cord has its first end secured to the large 
diameter end of the tapered drive shaft. 

12. Operating mechanism according to any one of 
claims 1 0 to 1 1 , wherein the driven shaft is threaded 

35 to define a helical groove with opposite groove edg- 
es and a central groove bottom; and wherein op- 
tionally the opposite groove edges transversely in- 
clude an angle that is optionally between 30 and 
120 degrees, particularly preferably more than 90 

40 degrees. 

1 3. Operating mechanism of claim 1 2, wherein the hel- 
ical groove has a variable pitch, i.e., a variable cent- 
er-to-center distance from one groove to the next; 

45 and wherein the ratio of the pitch of the grooves, at 
a given point along the axial length of the drive shaft, 
to the diameter of the transmission cord is optionally 
equal to or greater than the ratio of the diameter of 
the driven shaft to the diameter of the drive shaft at 

50 the given point and/or is optionally at least two times 
the diameter of the transmission cord. 

14. Operating mechanism according to any one of 
claims 1 0 to 1 3 wherein the transmission cord leads 

55 from the axis of rotation of the driven shaft to the 
drive shaft in a substantially perpendicular direc- 
tion; and wherein the substantially perpendicular di- 
rection is preferably substantially within the diame- 
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ter of the transmission cord. 

15. Operating mechanism according to any one of 
claims 1 0 to 1 4, wherein the drive shaft has a rough- 
ened or textured circumferential outer surface. 

16. Operating mechanism according to claim 12, 
wherein the driven shaft is threaded, and the spac- 
ing of the threads of the driven shaft is non-uniform 
for at least a portion of the length of the driven shaft. 

17. Operating mechanism according to any one of 
claims 10 to 16, further including a first locking pin 
which is received in the transmission housing and 
locks the driven shaft in a position in which the 
transmission cord is prewound on the driven shaft 
and optionally further including a second locking pin 
received in the transmission housing a locking the 
driven shaft in a position in which the transmission 
cord is prewound on the driven shaft, so that the 
transmission can be removed from the operating 
mechanism assembly without affecting the relative 
positions of the transmission drive and driven shafts 
and wherein a person installing the transmission 
can dispose of the locking pin that will be more dif- 
ficult to reach during installation and use the locking 
pin that is more accessible, depending upon the ori- 
entation of the transmission. 

18. Operating mechanism according to claim 12 or 16, 
wherein the threads, as preferably defined by the 
helical groove, on the driven shaft have an included 
angle that is greater than thirty degrees, preferably 
an included angle that is greater than sixty degrees 
and particularly preferably an included angle that is 
approximately ninety degrees. 

19. Operating mechanism according to claim 10, 
wherein the transmission cord is fastened to the 
drive shaft and/or to the driven shaft by a knot and 
optionally by a knot that is in the form of a figure 8. 

20. Operating mechanism according to claim 10, 
wherein at least one end of the transmission cord 
is threaded through a bead and wrapped around the 
bead, and the bead is received in a recess of one 
of the transmission drive and driven shafts in order 
to fasten the cord onto that shaft. 

21 . Operating mechanism according to any one of claim 
10 to 20, wherein the housing forth e transmission 
module is made of a clear, transparent plastic ma- 
terial. 

22. Operating mechanism according to any one of 
claims 1 0 to 21 , wherein the transmission cord is a 
ultra high molecular weight polyethylene (UHMW- 
PE), high modulus polyethylene (HMPE) or high 



molecular density polyethylene (HMDPE). 

23. Operating mechanism according to claim 22, 
wherein the transmission cord is made of ultra-high 

5 molecular weight polyethylene cord having a diam- 
eter less than 0.03 inches (0.762 mm). 

24. Operating mechanism according to claim 4, where- 
in the power module includes: a manual cord loop 

10 drive module; a ratchet-type drive mechanism; a 
worm gear lift actuation mechanism; and/or a brake, 
such as a one-way brake. 

25. Operating mechanism according to any one of 
15 claims 1 to 24, which includes a plurality of power 

modules. 

26. Operating mechanism for an architectural covering 
according to any one of claims 1 to 25, wherein the 

20 power module housing includes projections and re- 
cesses, for aligning the power module housing with 
another similarly-shaped housing or adapter and/or 
wherein the power module housing preferably in- 
cludes a hook and a hook-receiving recess for 

25 hooking the power module housing together with 
another similarly-shaped housing or adapter and/or 
further including a transmission adapter mounted 
on the transmission housing, including projections 
and recesses that mate with the corresponding pro- 

30 jections and recesses in the power module housing 
and/or wherein the transmission adapter preferably 
includes a hook and hook-receiving recess which 
mate with the corresponding hook and hook-receiv- 
ing recess in the power module housing. 

35 

27. Operating mechanism according to any one of 
claims 1 to 26, wherein one of the output shaft of 
the power module and the input shaft of the trans- 
mission is male and the other is female, so that the 

40 output shaft of the power module and the input shaft 
of the transmission mate together. 

28. Operating mechanism according to claim 6 or 9, 
wherein the second spring axis is substantially par- 

45 allel to the first axis of rotation of the winding ele- 
ment. 

29. Operating mechanism according to claim 6 or 9, 
wherein the second spring axis substantially per- 

50 pendicular to the first axis of rotation of the winding 
element. 

30. Operating mechanism according to claim 9, where- 
in the elongate rod, lift module, transmission mod- 

55 ule, and power module are mounted on an elongat- 
ed rail. 

31. Operating mechanism according to claim 4 or 24, 
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and further including a brake, which restricts the 
motion of the winding element in at least one direc- 
tion. 

32. Operating mechanism according to claim 1 , 4 or 24, 
further including: a brake, including an input shaft; 
an output shaft; a brake shoe; and a brake drum, 
wherein the input shaft and the output shaft rotate 
together, and, when the input and output shafts ro- 
tate in one direction, they drive the brake drum, 
while, when they rotate in an opposite direction, the 
shafts freewheel relative to the brake drum; and a 
brake housing enclosing the brake. 

33. Operating mechanism according to claim 32, 
wherein the brake drum has internal teeth tapering 
in a first direction; and further including a mating 
toothed drive member driven by the input shaft and 
optionally further including an intermediate cogged 
drive member driven by the input shaft and engag- 
ing the mating toothed member, wherein, when the 
input shaft is rotated in one direction, it causes the 
intermediate cogged drive member to press the 
mating toothed member against the internal teeth 
of the brake drum, and, when the input shaft is ro- 
tated in the opposite direction, it rotates the inter- 
mediate cogged drive member in the opposite di- 
rection, relieving pressure from the mating toothed 
member, and permitting the input shaft to rotate 
freely relative to the brake drum and preferably in- 
cluding an adjustment screw, which, when rotated 
in one direction, increases the friction between the 
brake drum and the brake shoe, and, when rotated 
in an opposite direction, decreases the friction be- 
tween the brake drum and the brake shoe and pref- 
erably also including a worm gear, driven by the in- 
put shaft and a gear train driven by the worm gear, 
wherein the gear train drives the adjustment screw 

34. Operating mechanism according to claim 9, where- 
in the at least one lift module includes: 

a cradle, which supports the lift spool for rota- 
tion, the cradle defining a horizontal plane, ex- 
tending through the horizontal axis of rotation, 
and 

at least one kicker projection in close proximity 
to the outer surface of the lift spool and located 
within 45 degrees of the horizontal plane. 

35. Operating mechanism according to claim 34, and 
further including a lift cord fastened at one end to 
the at least one lift spool, wherein the radial spacing 
between the at least one kicker and the spool is less 
than one cord diameter and further optionally in- 
cluding a hood mounted to the cradle and extending 
over the lift spool, wherein the radial spacing be- 
tween the hood and the lift spool is less than two 
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cord diameters, wherein preferably the radial spac- 
ing between the cradle and the lift spool is less than 
two cord diameters. 

5 36. Operating mechanism according to claim 35, and 
further including a tilt pulley mounted on the cradle, 
and a tilt cable wrapped on the tilt pulley, wherein 
the hood also extends over the tilt pulley. 

10 37. Operating mechanism according to claim 9, with the 
at least one lift module further including: 

a cradle; 

the at least one lift spool being rotationally sup- 
is ported on the cradle and having an axis of ro- 

tation common with the first axis of rotation; 
the elongate rod driving the at least one lift 
spool; 

a tilt gear also rotationally supported on the cra- 
20 die and having a second axis of rotation; 

a tilt rod driving the tilt gear; 
a tilt pulley rotationally supported on the cradle 
so as to rotate about the first axis of rotation 
independently of the rotation of the lift spool, 
25 and an outwardly-projecting tooth profile fixed 

on the tilt pulley and meshed with the tilt gear 
so that the tilt gear drives the tilt pulley. 

38. Operating mechanism according to claim 37, 
wherein the outwardly-projecting tooth profile on 
the tilt pulley includes at least one gap large enough 
so that, when the tilt gear reaches the gap, the tilt 
gear stops driving the tilt pulley and wherein the out- 
wardly-projecting tooth profile on the tilt pulley op- 
tionally includes two of the gaps and an outwardly- 
projecting stop between the two gaps. 
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